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Looking Forward 


N THE SUMMER of 1787 the foremost 

statesmen of the American. colonies 
assembled in Philadelphia to take part in a 
Continental Congress. 

The successful issue of their war for 
independence had left them with a great 
country teeming with resources and oppor- 
tunities. What were they to do with it? 

Supposing that out of the personnel of 
that assemblage there had arisen a super- 
man who said: 


‘““Twenty years ago a man over in the old 
country by the name of Watt got up a 
steam engine that will drive large factories, 
furnishing employment to great classes of 
the people and consolidating the grinding of 
their grain, the preparation of their food, 
the manufacture of their clothing and tools 
and other commodities into comparatively 
few establishments. 


“Six years ago there was born near 
Newcastle a boy by the name of George 
Stephenson, who will demonstrate the 
possibility of using this engine for the 
transportation of goods and passengers. 
Before this constitution that you are work- 
ing on has been in force a century you can 
go from Philadelphia to New York on one of 
these steam-drawn trains in a couple of 
hours. The nation will extend from the 
Atlantic to the Pacific, from the Lakes to 
the Gulf, and be gridironed with these steel 
highways. 

“Last year John Fitch, a Connecticut 
Yankee, formed a company to run boats by 
steam and is running one now on the 
Delaware River. Another American, 
Robert Fulton, now 22 years old, will 
receive from the Congress that you are 
creating $5,000 to enable him to demon- 
strate the practicability of steam naviga- 
tion, and great steel vessels of 50,000 tons 
burden will cross the Atlantic regularly in 
less than a week. 


“There are beneath this country rivers of 
oil. In less than a century and a half from 
the declaration of our independence che 
streets and highways of this country will be 
crowded with conveyances for business and 
pleasure, for passengers and freight, the 
fields and farms will be sowed and their 
harvests gathered by machinery, all pro- 
pelled and operated by this oil. To whom 
does it belong? 


“Our friend Franklin, one of the dele- 
gates to this Congress, if he is still con- 
scious of and interested in mundane affairs, 
will see the electricity with which he 
delights to dabble become one of man’s 
most powerful and useful servants. By its 
aid our descendants will be able to converse 
across continents and oceans, their homes 
and offices and workshops will be flooded 
with light upon the pressing of a button, 
and power in large or small amounts will 
come upon the throwing of a switch. It will 
make available where it can be used to 
advantage the energy of the falling water of 
remote streams. 


“To whom do those water powers belong? 


“There are beneath this country vast 
beds of coal. Within a century and a half 
it will be mined at the rate of some 600,000. - 
000 tons per year. And upon all of this 
convenient supply of power the great 
industrial and transportation systems that 
will have developed, the health and sub- 
sistence and comfort and well-being of the 
people will depend as upon nothing else. 


ey 
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“By whom and un- 
der what conditions 
is this fuel to be dis- 
pensed?”’ 


I wonder what they 
would have done 
about it! 
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Stoker-Fired Boiler 


Unit Develops 
High Efficiency 


NTERESTING departures from 

usual practice are believed to be 
the principal causes contributing to 
an efficiency of 83 per cent under 
normal plant conditions. 








HE latest boiler unit installed in the power 

plant of the Brown & Sharpe Manufacturing Co., 

at Providence, R. L., reflects the thought which 
the engineering department has given to the selection 
of stokers and the baffling of boilers, and the results 
seem to indicate that a happy solution of the problem 
has been worked out. 

In the test here reported the over-all efficiency is 85 
per cent, with less than 10 per cent combustible in the 
refuse and with a low under-fire air pressure, resulting 
in a power consumption for the forced draft fan of 
less than 0.1 kw.-hr. per thousand pounds of steam 
venerated. 

The unit in question comprises two Union water-tube 
boilers, each made up of 4-in. tubes 18 ft. long, with 
3,060 sq.ft. of heating surface, set 9 ft. 6 in. high 
under the front header. The cross-baffling has been 
carefully laid out to maintain approximately constant 
gas velocity in all three passes. There is no economizer. 

The boilers are set two in battery, with a division 





Steam-flow (black line), air-flow, and flue gas tem- 
perature for one boiler of the pair during the first 
day of the test. The test was made under ordinary 
operating load conditions. 
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The boilers are set high over a simple 
stoker setting 


wall between the furnaces, each of which is 7 ft. 4 in. 
wide by 9 ft. 10 in. deep. Under each boiler is a four- 
retort Riley superstoker of the latest design, equipped 
with side-wall tuyeres and bridge wall tuyere plates. 
Each stoker has a projected grate area of 72 sq.ft. It 
is believed that this is the first installation of super- 
stokers in an industrial plant. 

The furnace draft and under-fire air pressure are 
under automatic control, and steam- and _ air-flow 
meters, with a CO, recorder, guide the operator in the 
adjustment of the manual controls. The stoker is 
driven by a reciprocating engine; the other auxiliaries 
by alternating-current motors. 

Shortly after the new stoker equipment went into 
operation on Dec. 1, 1924, a noticeable reduction was 
observed in the coal required to carry the plant load, 
and a number of tests conducted by the owners indi- 
cated that unusually good efficiency was being obtained. 

Wishing to avoid recognizable errors, the owners 
enlisted the services of the mechanical engineering 
department of Brown University to check their test 
methods and equipment, and asked the stoker manu- 
facturers to verify the results. Tests were conducted 
with great care by eight experienced observers, and 
confirmed the previous indications. 

The 24-hour test the results of which appear in 
Table I ran from 2 p.m. of Oct. 5 to 2 p.m. of Oct. 6, 
1925. Coal analyses were made by the Fuel Testing 
Laboratories, Inec., of Boston. A check analysis by 
Arthur D. Little, Inc., indicated heating values about 
100 B.t.u. per pound (dry basis) lower, which would 
vield a slightly higher efficiency than that claimed. 

Since the test was conducted with the normal plant 
load variations, only one set of figures is reported. No 
effort was made to determine the performance at 
various constant rates of steaming. Feed water was 
measured in calibrated volumetric tanks separated by 
an overflow weir and the quantity was corrected for 
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water temperature. The water quantity showed an 
average load of 120 per cent of rating (4,018 B.t.u. 
per square foot per hour), while the steam flow meter 
charts showed an average of 128 per cent. The chart 
reproduced herewith is typical of the nature of the 
load, which varied between 55 and 190 per cent. The 
chart also shows the flue gas temperature at the damper. 
WHY THE RESULTS ARE GOOD 

The installation of a large stoker makes possible very 
favorable operating conditions. Fires are carried thin, 
and a low wind-box pressure is therefore sufficient. The 
rate of combustion is of course low, averaging less than 
14 lb. per square foot per hour during the test. This 
reduces the tendency to develop holes in the fire and 
to a corresponding extent the stratification of flue gas. 
The combustion is virtually smokeless. These favor- 
able operating conditions result in low stoker main- 
tenance and few service interruptions. 

One result of the low wind-box pressure is the low 
power required to drive the induced draft fan. The 
fan power requirements, as read from the characteristic 
curves for the fan, for steam generation at the rate 
of 30,000 lb. per hour are as follows: 


For 4 in. of water air PYeSSUTC. «.i5cicieiecce: 7.4 kw. 
For 3 in. of water air pressure...............5.4 kw. 
For 2 in. of water air pressure...........- cat EW 
For 1 in. of water air pressure........... sie Joa AEs 


These figures correspond to 0.25, 0.18, 0.12 and 0.07 
kw.-hr. per thousand pounds of steam. 

In addition to the favorable combustion conditions, 
it is believed that the boiler, with its close tube spacing 
and with the baffle arrangement used in this case, is 
a splendid heat absorber. 

The stoker is obviously large with respect to the 
boiler, as judged by previous practice. Whereas many 
plants are built with a small stoker retort for each 
thousand square feet of boiler heating surface, this 




















The large stoker and combustion volume contribute to 
high efficiency and low maintenance. Coal is supplied 
by a weigh-larry, and ashes are removed by the 
regular factory system of refuse-handling cars. 
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TABLE I—RESULTS OF 24-HOUR TEST 
Plant of Brown & Sharpe Mfg. Co., Providence, R. I. Date 
5/6, 1925. Object of test, to determine etliciency of Union Iron 
Works boiler and Riley stoker Conducted by Riley Stoker Cor- 
poration: I, A. Taylor, J. H. MeElroy. Observed by Brown & 
Sharpe Mtg. Co.: S. D. Fitzsimmons. 


Oct. 


Conditions: 


Duration, hours 


iG ld: BONS OL, int TA a Md eS COE PUR EER SC MIRY Wie ae eine 24 
Steam pressure, tb, per sq.in, gawe......c ccc ccc ccc cece 127.0 
Moisture: in Steam, Per Cant 6. << eccc ce acissen woe caus Rigs 2.02 
Temperature of feed water, dk ae See ae a eee 195 
Temperature of exit gases, deg. F......... ; eitinrive 46S 
Temperature of boiler room, dég. F....... iWeaveerauceee 73 
Pressure in air chamber, inches of water... OS 
Dratt in: furnace, inches of “Watei..s cic scree aneaa aman 0.04 
Draft between damper and boiler, inches of water...... 0.21 
Flue Gas Analysis: 
CAPDOM, CIOMINE: DEP GONE .o:ci<siviers aac son cue eA weenie 13.1 
SPN, REO <5. carina ate erp lui olan lerd tis eae Ediwtnl Sl Malate aw Ee 5.6 
CAPO TMOMORIGG, DEP CEI 6. aoe.a:oc5-5.o 60-4 oun siarmucnar ane ere oud Reece 0.2 
PRAUHOSEMS. TRON CORED p.6:45)a05cd borg win estar wisteve mse snensimante a miehe 81.1 
Coal: 
Source—New River, West Virginia 
Total weight as fred, Wh. ..« ccc csc v0 Pop ear? ere i 
OtAl Wet ENR, VTS UB ease co icaisn 94, eacw 3-6 ar 60a. eelover¥ awe 3,148 
Ratio dry refuse to coal fired; per cent. ...6 bes bose 6.56 
Proximate Analysis: As Fired Dry 
WiXed CarBon, Per COM. cis cca sce ws wr dade 74.52 
Volatile matter, per cent ........ 1.73 20.20 
POSER, I OCIS Saath ete ss wi © Wo av ext we bps iowa 5.45 5.28 
DIGINUUTS, DET GONE base 6 cc hese eeene wale wet 2.41 
SUIpNGr, Per CONE 2.0600 ks vase ere et O.S9 are 
A ee ee a eee 14,513 14,871 
Combuatibie in ary refuse, per cent... . 0660. cessswsne 9.82 
Ash fusion temperadture, des. FT... «566060 cca s te essancae 2,700 
Ultimate Analysis (Dry Coal): 
een SMUGES SHIRE ee ie ores 5 ona ed tae ie aS ah Rake ean eee $4.76 
EIN RHE IN oss. hug Sires wow 01s, ode Wiel} wearer eco oereieos 4.55 
SORMEIOIANES. POE ORNOINE, aid cuss cy wie indo > Wve Aap nw Sims Se erp sgin anavakelane 0.91 
Ue eee ee ORIN cana or guaran): s (arw.y) oe liv le iy ee wiwcsre pis refeee eta: Saheb attele 2.9% 
PmeOR MN -AOEUUE, | oro eos ieicinrs) ois ron tatecgitle  ¢ hs pom. aie wane @ ee 1.59 
| SR eS reps ane r ae et ok er ire ts any Oy ee Teh TR ER eR 5.28 
Summary of Results: 
Coal. burned. per hour as fired; W.. .ko.5 ccs wees sce 1,998 
Coal burned per hour per square foot projected grate 
EGA NUN. sachet neni 5a rice BARR at leah ces IS Ra! Ui NR a aC EN a ta be 13.9 
Total weight water fed fo Bower, Ba ..o. 6 wiscscs ops on cree AO OS 
Water evaporated actual per pound coal as fired, Ib.... 11.92 
Units of evaporation (1,000 B.t.u.) per hour.........:. 24,120 
Units of evaporation per square foot of heating sur- 
CRO ICT TRE ao & hare: SW avatar 5 OE ow a ONDE Goa FRAT RIES DMO 4.02 
Units of evaporation (1,000 B.t.u.) per pound coal, 


i TR ire: ik ea eo Rh ca es oe Wak, Saas ke Balas ee 12.07 
“nits of evaporation (1,000 B.t.u.) per pound coal, dry.. 12.37 
Stlicieney of boiler, furnace and grate, per cent aS 17 


3.t.u. per Lb. 


Heat Balance: Dry Coal Per Cent 


Heat absorbed BY DOUG? 6.6.6.0 isiwsiwedonawe 12$373 83.2 
Heat loss due to moisture in coal........... 31 0.2 
Heat loss due to water from combustion of 
WO ea atin sn) 05 fern racavew a tah Aya awl aue WS Shea 520 3.5 
Heat loss due to dry chimney gases......... 1,501 10.1 
Heat loss due to incomplete combustion of 
ORT cing 0 here aco ermbe Sa ee we eal oe rer ekhie ae 128 0.9 
Heat loss due to unconsumed combustible in 
RNIN naa vse oe wank alain es Rca ania on COG ce 75 0.5 
Heat loss due to unconsumed hydrogen and 
hydrocarbons, radiation and unaccounted 
ON Ihe ee ee ee ee Fite rae are ea 243 1.6 
14,871 100.0 


installation provides one large retort for each 765 sq.ft. 
In other terms, there are only 42.5 sq.ft. of heating 
surface for each square foot of projected grate area. 
This shifts the relation of boiler load and rate of com- 
bustion and tends to raise the point of declining 
combustion efficiency to a high rate of boiler steam- 
ing. It is believed that this stoker shows no falling off 
up to a boiler load of 225 per cent of rating. The 
boiler, on the other hand, shows a decline in heat- 
absorbing efficiency above 150 per cent. Tests made 
by the plant engineers indicate that the over-all effi- 
ciency is 83 per cent at about 150 per cent of rating, and 
about 81.5 at 190 per cent. 

The design and installation are the joint effort of 
the engineering department of the Brown & Sharpe 
Manufacturing Co. and Jenks & Ballou, consulting en- 
gineers, of Providence, R. IL. 
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Indirect Cooling of Turbo-Alternators 


By F. S. BENNETT 


Construction Engineering Department, General Electric Company 





OMPARISONS between the type of air- 

cooler designed for using condensate and 
yaw water and those using raw water only. Im- 
provements in design. Suggestions on operating 
practice. Brief reference to the application of 
these coolers to synchronous condensers and fre- 
quency-changer sets. 





OR many years turbo-alternators were cooled by 
the direct method. The ventilating air was drawn 
into the machine by fans on the rotor or by a 
separate fan, from the turbine room or outside the 
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Fig. 1—Performance curves of combined condensate and 
raw-water cooler 


power house. This air was usually taken through some 
type of filter or washer and after passing through the 
machine was discharged into the turbine room or out- 
side the power house. In recent years closed systems 
of ventilation have been adopted in which the air, after 
passing through the machine, goes through a cooler and 
is recirculated. 

Surface air-cooler applications were first made on tur- 
bine-driven alternators, and this has remained much the 
largest field. To date the General Electric Co. has 
supplied what is known as fin-type coolers for approx- 
imately 4,000,000 kva. of generator capacity. The first 
installations were on machines above 10,000-kva. rating. 
This has changed until at the present time coolers are 
being installed on machines of 500-kva. rating. The 
increase in the use of the coolers is due to several fac- 
tors, such as reduction in cost, successful operation of 
existing installations, and a better understanding of the 
advantages to be realized. Many of the first cooler 


installations were arranged to use the condensed steam 
from the turbine, supplemented with a raw-water sup- 
ply. The factors in favor of this combined arrangement 
are clean water supply for the major part of the cooler, 
heat recovery from the air, greater life of the tubes 
for the condensate section, and possible greater relia- 
bility of operation. Several years’ experience has shown 
that the air-cooler-tube characteristics are the same as 
those of surface condensers for cleanliness, life and 
reliability. Regenerative condensate heating from the 
turbine can in most cases be shown to cost less than 
recovering the heat from the generator cooling air for 
the same saving in fuel. Heat recovery has, therefore, 
been practically eliminated as a factor. The factors in 
favor of the combined arrangement are being given 
more careful consideration by manufacturer and pur- 
chaser, due to the experience gained, and this has re- 
sulted in a decreased use of the combined type. 





























Fig. 3—Unit-type air cooler 


It is not intended to create the impression that the 
combined arrangement is wrong, but to give sufficient 
data so that an intelligent estimate can be made for a 
definite set of conditions. Fig. 1 shows a typical per- 
formance curve for a combined condensate and raw- 
water cooler. The area A (a, b, ¢ and d) represents 
the heat recovered by the condensate cooler when sup- 
plied with condensate at 115 deg. F. maximum at full 
load, and varying with the load on the turbine to 90 
deg. at no load. The volume of condensate has been 
decreased to allow 21 per cent extraction at full load 
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Fig. 4—One section of the cooler, Fig. 5 


for feed-water heating, and decreasing amounts at less 
outputs. One-sixth of the total condensate is also re- 
moved to cool a direct-connected house generator. The 
area B (a, b, ec, f and e) defines the heat recovered by 
the condensate cooler when supplied with condensate 
at 85 deg. for full load, and less temperature and vol- 
ume for smaller loads. 

The curve indicates that the condensate cooler is 
capable of cooling the generator from full load to about 
15,000 kva. with no help from the raw-water sections. 
Experience with a number of actual installations bears 
out the data given on the curve. This means operation 
with the condensate alone for about 8 to 9 months of the 
year in most of the northern section of the United 
States, and is a favorable operating consideration for 
the combined type of cooler. Consideration of the value 
of the heat recovery from the generator’s cooling air 
compared to obtaining the same temperature of feed 
water by steam extraction from the turbine, in this 
particular case, shows a gross saving of $412 a year 
in favor of the condensate cooler, basing the saving on 
lic. per kw.-hr. at the switchboard and assuming a 
50 per cent load factor. To obtain this saving increases 
the invesment in the air-cooling equipment for the 
generator $7,300. 

The heat-removal requirements of the raw-water 
cooler for a combined arrangement are defined by the 
area C (c,d, g,f). This is the cooling required for the 
varying temperature of condensate. It is necessary in 
order to realize the recovery B and A for any other 
temperature of the water than the designated maximum 
to limit the work of the raw-water section by throttling 
its water supply to give a temperature of air leaving 

















Fig. 5—Cooler composed of sections like that in Fig. 4 
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the cooler not exceeding the permissible entering tem- 
perature, as defined by the curve fg. This curve is 
based upon a constant air temperature leaving the gen- 
erator. The proportions of the raw-water cooler and the 
condensate cooler are fixed by the water temperatures 
available. The minimum size for the raw-water cooler 
is fixed by the no-load generator losses. This size may 
be larger than is necessary when cooling by the con- 
densate sections becomes a factor. 

In general, the condensate cooler increases the cost 
about 40 per cent over one using raw water only. The 
condensate cooler has been successful in operation, but 
in general for new and modern designs of stations, it is 
a luxury. Special study, therefore, should be made 
for installations of combined condensate and raw-water 
coolers before a decision is made in its favor. 

The arrangement of cooler that is popular at the 
present time is one using the same water supply as the 
condenser. <A general system is to supply this water 




















Fig. 6—Assembly frame for the cooler, Fig, 5 


by paralleling the cooler with the circulating mains of 
the condenser. Such a type of cooler uses a large 
volume of water at a low head. Two general types 
are available, one made up of a number of sections sim- 
ilar to the one in Fig. 2 and the other type consisting 
of a single section similar to Fig. 3. The type illus- 
trated by Fig. 2 can be adapted to a wide variety of 
generator foundation arrangements, by the number 
and length of sections used. This type can be com- 
pletely assembled and tested in the factory and shipped 
in sections, thus eliminating the possible difficulties of 
field assembly. It lends itself to standardization and 
hence to reduced cost. The greatest disadvantage is 
multiple piping to individual sections. 

Figs. 4 and 6 show a sectional cooler designed to em- 
body excess cooling surface and to give accessibility for 
cleaning while the generator is in service. It also 
makes for reliability of operation by allowing a section 
to be cut out of service without disturbing the use of 
the others. This is accomplished by having the sec- 
tions in parallel for water supply and in series for the 
air supply. The water supply may be cut off from any 
section for cleaning or for repair. The only effect on 
the cooler performance is to remove that amount of 
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heat-absorbing surface. One section cut out, no mat- 
ter what its relative location in reference to the incom- 
ing air, does not make a great deal of difference in final 
air temperature because the surface required for a 
definite temperature difference varies as a logarithmic 
curve. In the particular design shown, cutting out one 
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Figs. 7 and 8—Types of tubes used in air coolers 


section when operating at the designed condition raises 
the final air temperature only 2) deg. Fahrenheit. 

Fig. 5 shows the water-connection end. Each set of 
three openings, in a vertical line, is to be connected 
through valves to a manifold and thence to the supply 
and discharge. Handhole plates, one for each water 
pass, present a means of removing refuse and plugs 
which may have been blown through from the opposite 
end when cleaning the tube surface. 

‘ig. 6 is a framework designed to support these cooler 
sections. This design permits the easy removal and 
replacement of individual sections and makes the sev- 
eral units a compact self-contained unit. Fig. 4 gives 
a general idea of the design of the individual section. 
which is self-supporting. 

It is possible with the design Figs. 2 and 3 to make 
a tighter and better duct system and the piping system 
is simpler and cheaper than for the design Figs. 4 to 6. 
The piping system paralleling the condenser circulating 
water will be easier to arrange so that there are no 
air pockets to cause trouble. The disadvantages are 
field assembly and greater cost due to lack of standardi- 
zation. 

The mechanical design of these coolers has been im- 
proved, the principal improvements being in the sup- 
porting of tubes and making the joints between the air 
and water systems. The first improvement along this 
line is that indicated in Fig. 7. This shows a threaded 
plug of sufficient size to allow the tube to be withdrawn 
through the hole in the tube sheet. The joint between 
the threaded plug and the tube sheet is completed by a 
fiber washer, the final joint between made by rolling. 
This type of joint has remained tight against leakage 
between the air and the water systems. An added fea- 
ture obtained by the rolling of the tubes at both ends 
is a floating head to prevent expansion strains. The 
other feature that has been improved is the tube sup- 
port at the center of the span. This has been made a 
smooth ring, about one inch long and slightly larger 
than the outside diameter of the fins. Such a support 
permits easy removal of the tubes for repairs. 

The next step in improving the design was to replace 
the threaded plug with a special tube which had a bell 
end, the size of the outside fin diameter, formed on it 


during the drawing of the tube, Fig. 8. The increased 


POWER 





Vol. 63, No. 11 
cost of such a tube has been more than the saving on 
other machine operations, but it means one less joint 
in the system. This type of tube will become the 
standard unless future experience shows defects in metal 
structure or prohibitive cost in manufacture. A num- 
ber of coolers have been built of this type, and the only 
difficulty encountered was higher cost. 

There are a few important features that have been 
found by practical operation that are worth enumerat- 
ing. Among these are the extraction of moisture from 
the circulated air. This becomes of sufficient magnitude 
to endanger the generator windings if the air external 
to the machine is of high relative humidity and if there 
is a large infiltration from the surrounding air to the 
inside of the duct. The amount of moisture removed 
per unit of air is determined by the temperature of the 
cooling water. This moisture has been known, with 
very cold water and high humidity conditions, to re- 
semble a rain storm. These difficulties can be controlled 
by reducing the water supply when operating under 
conditions to cause moisture deposit. From the dia- 
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Fig. 9—Diagram for determining the minimum tem- 
perature of air leaving cooler to prevent condensation 
in the system 


gram Fig. 9 can be obtained an idea of the conditions 
‘ausing moisture. If the dry-bulb temperature of the 


station is 85 deg. and the wet-bulb temperature 69 deg., 
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then the minimum allowable temperature of the air 
leaving the cooler is 61 deg., as indicated by the dotted 
line. To safeguard the generator, it is advisable to 
locate the coolers below the machine and to have the 
air passage leaving the cooler of such an area that the 
velocity is lowered to 700 or 800 ft. per min. before it 
is returned to the machine. This air velocity will not 
return free moisture against gravity. The ducts below 
the cooler should be shaped so as to drain off any water 
readily and also indicate its presence. 

Operating experience and data obtained on existing 
installations have fixed the maximum water temperature 
for cooling at 90 deg. F. The standard line of coolers 
has been developed for 85-deg. F. cooling water. The 
85-deg. water standard was adopted as it fitted the 
largest number of customers’ requirements and gave a 
size of cooler that readily adapted itself to space condi- 
tions. For the same volume of cooling water and air 
temperatures the size is increased 35 per cent in going 
from 85- to 90-deg. cooling water. Part of the increase 
in size is due to the necessity of maintaining a fixed 
loss in the static head on the air side of the cooler. 


SYNCHRONOUS CONDENSERS 


Surface-type air coolers have been applied to the 
synchronous condenser, using the simple fans on the 
rotating element to recirculate the air. The first instal- 
lation was made about eighteen months ago and has 
proved successful. This was considered a special ap- 
plication, but there are prospects of installing a number 
of similar sets. 

The advantages are clean air and definite ventilation 
independent of room ventilation. There are no disad- 
vantages except the additional cost of the cooler. ducts 
and water circulation. The cooler costs about $0.65 
per kva., and the rest of the system about $0.20 per kva. 
These costs apply for ratings from 7,300 to 20,000 kva., 
with higher costs for smaller units. 

In large cities the hum of rotation and alternating 
current is objectionable. This caused one central-sta- 
tion company to install a surface cooler and closed 
recirculation ventilating air svstem on a_ frequency- 
changer set. 

In general, the application of air coolers to this class 
of machinery will be limited to special conditions on 
account of the additional cost and the fact that 
chinery has been successful without them. 


ma- 





e 


The actual power for ordinary commutator-grinding 
devices is about 1 hp. It is desirable, however, to use 
a motor of from 3 to 5 hp. so that in case of an extra- 
heavy pull there will be no drop in speed. It is impor- 
tant to have the pulleys arranged to give overspeed 
rather than underspeed, as there is no particular harm 
in running overspeed, whereas the wheel will wear out 
rapidly without cutting if the speed is too low. With 
a direct-current motor it is usually convenient to have 
a rheostat in the field for varying the speed. In case 
the speed of actual grinding is too high, it is not 
advisable to use resistance in the armature circuit for 
slowing down, as this makes such a large variation in 
speed of the cutting wheel. 





Weakened cells in storage batteries may result from 
any of the causes of troubles, particularly short circuits 
and sulphating and the entrance of harmful substance 
into the cells, such as chlorine, copper or iron. 
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The Future of Coal Carbonization 


In a lecture given at the School of Engineering, Johns 
Hopkins University, A. C. Fieldner, superintendent and 
supervising chemist, Pittsburgh Experiment Station of 
the U. S. Bureau of Mines, made the following com- 
parison of various systems of low-temperature carboni- 
zation of coal: 

“It is evident from a consideration of the many dif- 
ferent processes that have been and are being tried 
experimentally that no outstanding single method has 
vet met with unqualified technical success. Each has 
its peculiar problems yet to be solved, and a number 
have shown promise under certain favorable conditions. 
The that depend on internal heating are 
simpler and require less capital expenditure per ton of 
coal carbonized, but they are limited to non-coking or 
weakly coking coals; also the gas is of low calorific 
value and the light oils are not recoverable from this 
diluted gas. 


precesses 


However, such processes are promising for 
future development in combination with large central- 
station power plants or industries using large quanti- 
ties of gas of low heating value, at some future time 
when diminishing petroleum supplies create a demand 
for low-temperature fuel oils. 

“The relatively higher cost using exter- 
nally heated retorts will probably find their most advan- 
tageous field in making relatively high-priced smokeless 
domestic fuel from a cheap non-coking or poorly coking 
coal in connection with a market for high-B.t.u. gas. 
The processes also yield several gallons of light oil that 
is not to be had from internally heated processes. 
Local economic conditions and the type of coal available 
are important factors governing the selection of the 
most suitable processes.” 


processes 





Carefully conducted experiments have been made for 
determination of the effect of water in steam on the 
economy of a plain slide-valve engine where the mois- 
ture was introduced by condensation, causing the qual- 
ity of the steam to range from 99 per cent to 58 per 
cent dry. Such experiments have shown that through- 
out the range of qualities of steam used the consumption 
of dry steam per indicated horsepower-hour remains 
practically constant, indicating that the water was an 
inert quantity, doing neither good nor harm except for 
its presence in a purely mechanical sense. This is the 
usual commercial assumption with reference to the 
steam consumption of reciprocating engines. That is 
to say, if an engine is supplied with steam containing 
5 per cent moisture, the equivalent dry steam consump- 
tion, or “water rate” of the engine, is assumed to be 
95 per cent of the quantity actually supplied. 





Mercury columns ordinarily employed are inadequate 
to measure vacuum with precision, owing to the small 
bore of the tubing with the resulting errors due to capil- 
larity. The diameter of the tube at the point of average 
vacuum, or, say, from 26 to 30 in., should be at least 
| in. and preferably larger. The bore of the tube from 
this point down to the reservoir is relatively unimpor- 
tant. The arrangement of the scale and the gage tube 
ordinarily do not lend themselves to accurate reading on 
account of the effect of parallax. This may be taken 
care of, where accurate readings are desired, by the use 
of a vernier or other means of lining up the top of the 
mercury with the indications on the scale.—Prime 
Movers Committee, N.E.L.A. 
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Powdered Coal at Ashley Street Station’ 


Experiences with Eight Boilers Equipped with Unit Pulverizers, 
Water-Cooled Furnace Walls and Radiant Type Superheaters 


By E. H. TENNEY 
Chief Engineer of Power Plants, Union Electrie Light & 
Power Company, St. Louis 


URNACE changes at Ashley Street Station were 
undertaken early in 1925 for the purpose of in- 
creasing boiler capacity and efficiency, and elim- 
inating smoke, These desirable aims were to be effected 
by large water-cooled furnaces, fired with powdered 
coal in the place of the existing stoker equipment. 
Further, it was expected that the operating costs would 
be substantially less than with the older equipment, as 
the low-grade fuel used had been the source of high 
operating expense, particularly at high boiler ratings. 
The unit type of pulverizer was chosen largely be- 
cause the physical arrangement of the equipment 
already operating was not suited to the application of 
a central pulverizing system without an unjustified 
cost. Such a system would have required a new build- 
ing for the milling equipment, and space for driers, 
conveyors, powdered-coal transport piping, storage bins, 
feeders, ete., the installed cost of which would not 
have been consistent with the economies to be expected. 
Publicity was given to the initial installation in the 
June 30, 1925, issue of Power. 
In the test installation it was found that a furnace 
volume of approximately 3,200 cu.ft. was required, 
reducing to 0.575 cu.ft. per square foot of steam-making 


*Presented at Midwest Power Conference, Chicago, Jan. 27, 1926. 
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Fig. 1 
Basement floor E7279" 








Sectional elevations of 
powdered coal furnace 


surface. It was determined also that a certain speed 
and turbulence of the fuel and air must be set up at 
the burner if early ignition and complete combustion 
of the fuel were to be effected within furnace space 
available. Straight-shot burners resulted in late igni- 
tion and erosion of the rear furnace wall. A new type 
of burner was therefore introduced, which supplies 
with the coal from 50 to 80 per cent of the air required 
for combustion, the remaining 50 to 20 per cent of 
secondary air being admitted through deflection vanes 
surrounding the incoming fuel nozzle. This secondary 
air supplies the necessary turbulence immediately in 
front of the burner. 

In view of previous unsatisfactory experience at 
Cahokia Station with air-cooled walls, it was decided 
to install water-cooled walls in the furnaces at Ashley 
Street Station, which would permit of sustained high 
rates of combustion without the damage experienced 
on brick walls. Refractory-faced blocks replaced the 
usual brickwork in the boiler and furnace setting, 
excepting in the front and rear walls of the furnace. 
Bare cast-iron blocks were used on the lower section 
of the furnace to prevent the possibility of slag forma- 
tions. With this construction it is possible to operate 
at rates in excess of 300 per cent continuously without 
the formation of molten slag 
in the furnace and without 
injury to the furnace walls. 

Eight of these furnaces now 
are installed and in operation. 
Fig. 1 shows sectional eleva- 
tions of the boiler setting, and 
Figs. 2 to 5 inclusive show 
photographs of the furnace. 
In this rather radical depar- 
ture in furnace construction 
and arrangement it has been 
necessary to meet a number 
of interesting problems cen- 
tering around the mills, the 
burners and the furnace. 

For the first eight boilers, 
the unit pulverizer used is 
that shown in Fig. 6. The 
mill is rated at 8,000 Ib. per 
hour, and actually has pulver- 
ized 8,700 lb. of coal per hour, 
containing 12 per cent mois- 
ture and 13 per cent ash. The 
quantity of primary air that 
is mixed with the coal at the 
outlet of the mill and delivered 
with the coal at the furnace 
is controlled by dampers in 
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Figs. 2 to 4—Upper left-hand view shows front furnace wall with two burners. Upper right, radiant superheater in 
rear wall. The lower view shows water-cooled side wall construction consisting of water circulating tubes faced 
with precast refractory blocks. (For description of blocks and method of attachment see next page) 
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the suction of the fan; the quantity of air necessary 
to sweep the mill is regulated from the coal admission 
end. There is sufficient flexibility in the fuel and air 
supply to give any required mixture that may be 
necessitated by the condition of the burners or furnace. 
Continued study and experimentation is being made 
on this unit with the idea of increasing its tonnage 
and decreasing its power consumption, which at present 
is approximately 15 kw.-hr. per ton. 

Problems arising in connection with the burners 
also have been numerous and interesting. For the first 
furnace, three burners were installed—one at the bot- 
tom of the furnace and two above. It was found that 
the lower burner did not permit the fuel from the 
upper burners to sweep down through the furnace 
sufficiently for complete combustion. result the 
bottom burner is now omitted. The use of two burners 
at the upper location, as shown in Fig. 2, proved to 
be entirely satisfactory, especially when they 
tilted down 20 deg. from the horizontal, see 


As a 


were 
Fig. 7. 

















Fig. 5—Furnace front, showing burners and 
instrument board 


The velocity of the fuel and the air leaving the burners 
also had to be worked out with relation to the width 
and length of the furnace and in relation to the neces- 
sary turbulence of the flame. It was found that too 
great turbulence resulted in losses, but of a different 
nature to those experienced with an entire lack of 
turbulence, as with the straight-shot burner. 

Adjustments of the cone spreader at the end of the 
coal feed pipe had to be made, also with reference to 
the velocity and spread of the fuel, and in relation to 
the percentage and velocity of secondary air induced. 
Secondary air even was forced through the burners 
under pressure, but in the light of results obtained, it 
was found that this was not necessary. 

Some of the problems in connection with the furnace 
arrangement had to deal with the quality of the refrac- 
tory best suited to withstand permanently the tem- 
perature developed, and this was finally found to be 
a mixture of alundum and fireclay. Side-wall blocks, 
cemented to the tubes and held in place by clamps 
bolted to the blocks, were found to give the most satis- 
factory results when the so-called precast refractory 
was used. The block is made by pouring molten cast 
iron around the refractory, so that upon cooling the 
cast iron seizes the refractory and, even at the highest 
temperatures developed in the furnace, the refractory 
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Fig. 6—Rotor shaft of mill, showing two disks with 
paddles and the fan mounted on roller bearings 


remains tight in the casting. In experiments in which 
the refractory was plastered into the blocks after they 
had been placed in the furnace, the refractory became 
loose, and the conductivity was reduced to such an 
extent that the refractory ultimately was damaged and 
had to be replaced. On account of this experience pre- 
cast blocks are now used in all the furnaces. 

With the water-cooled walls there was a reduction 
of about 60 deg. in the temperature of the steam leav- 
ing the boiler, so the convection-type superheater was 
supplemented by a radiant superheater located in the 
rear wall of the furnace. The combination brought 
back the superheat to the original 150 deg. The radiant- 
type superheater is composed of eleven rows of forged- 
steel superheater sections located as shown in Fig. 3. 

One of the problems that had to be met in this in- 
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stallation was that of handling ash from the bottom 
of the furnace. Ashley Street Station is equipped with 
two decks of boilers, the powdered-coal installations 
being on the lower deck. The ash hoppers serving the 
upper-deck boilers could not well be disturbed, and 
the presence of these hoppers had a good deal to do 
with the shape of the furnaces as finally installed on 
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the lower floor. Openings in the bottom of the lower- 
deck furnaces permit the dumping of accumulations of 
ash direct into cars below. 

In the powdered-coal installations the capacity of 
the induced-draft fans limits the ratings to which the 
boilers can be driven. These fans have sufficient 
capacity for two stoker-fired boilers operated at 200 
per cent of rating and at 11 to 12 per cent CO,. To 
operate at 300 per cent of rating with the same fans, 
it is necessary to maintain 15 per cent CO,. This, of 
course, means that the furnace temperatures are ex- 
ceedingly high, and it is for this reason that the par- 
ticular steps pointed out previously have been taken to 
make possible operation at high rating without damage 
to the walls or slagging of the tubes or furnace bottom. 

For the most part, the performances of these pow- 
dered-coal furnaces have met all expectations. The 70 
per cent boiler and economizer efficiency previously 
obtained has now become 83 per cent, and the former 
maximum rating of 200 per cent 
per cent. 


has become 325 


Improved Cooling Systems 
for Oil-Engeine Plants 
tw) 


By EpGAR J. KATES 


Chief Engineer, De La Vergne Machine ¢ 


re. 
HILE not so generally used, a closed cooling-water 
system is to be preferred to the open system which 
consists essentially of a cooling tower over which the 
warm water from the engine passes and is cooled for 
re-use in the engine jacket. Open systems will save 
about 95 per cent of the water that would otherwise be 
wasted, but introduce serious difficulties by forming 
scale deposits in the engine water jackets unless the 
makeup water is exceedingly soft, that is, free of scale- 
forming minerals in solution. Water as pure as this is 
rarely available, and consequently an open cooling sys- 
tem is usually unsafe unless means are taken to soften 
the makeup water. 
There are two general methods of softening water 
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treat the water with correct amounts of lime and soda 
ash. Chemical reaction ensues, and 
magnesium salts are thrown out of 
removed by settling basins and filters. 
be softened down to 3 to 4 grains 
ingredients per gallon, but can never 
soft. 


the calcium and 
solution and are 

Water can thus 
of scale-forming 
be made entirely 
The proportions of chemicals to be added must 
be calculated from the analysis of the hard water, and 
as the chemical composition of a natural water varies 
from month to month and from season to season, be- 
cause of spring freshets, droughts and other causes, it 
is not an easy matter in the average plant to keep the 
proportions correct. The apparatus for adding the 
chemicals to the water and for removing the precipitates 
must be carefully designed, otherwise unsatisfactory 
results will be obtained. 


THE ZEOLITE SYSTEM 


Another way of softening water is the Zeolite system, 
with which the hardness may be reduced to zero. The 
water is passed through a bed of a mineral called 
Zeolite, which possesses the property of exchanging its 
sodium for the calcium and magnesium in the water. 
The treated water contains only sodium compounds 
Which are very soluble and consequently will not form 
scale. The capacity of the Zeolite bed to perform this 
exchange is definitely limited, and before the limit is 
reached the Zeolite must be “regenerated” by passing 
through it a solution of common salt in water, thus 
restoring the sodium in the Zeolite and washing away 
to the sewer the accumulated scale-forming minerals. 
This system is an effective softener, but is rather ex- 
pensive, requires attention to determine when regen- 
eration is necessary, and involves a regular expense 
for salt. 

Because of the scale-forming minerals contained in 
the makeup water of an open cooling system, modern 
practice tends more and more toward the use of 


a 
closed cooling system. 


In this plan the jacket water 
is kept within an entirely closed circuit of tanks and 
piping, and is not exposed to evaporation, consequently 


























































































































there is no loss of water and no need of makeup. Once 
that are suitable for an oil-engine plant. One is to the system has been filled, the same water is con- 
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tinuously recirculated, and no scale can be formed in 
the engine jackets because no scale-forming minerals 
enter the cooling system. 

The layout of this system is shown in Fig. 1, in 
which a pipe coil is used to cool the jacket water. The 
engine receives its water by gravity from the overhead 
tank and discharges it into a hotwell. Pump A draws 
the water from the hotwell, forces it through the pipe 
coil and then back into the overhead tank to repeat 
the circuit. The water is cooled simply by heat transfer 
through the pipe walls, and as no water is evaporated, 
no makeup is required. The pipe coil itself is cooled 
with water from any source of supply, the quality being 
of no importance. This water is allowed to fall over 
the coil from a distributing pipe or trough at the 
top. As illustrated in Fig. 1, the raw water is drawn 
from a stream or pond by pump B, delivered to the top 
ot the coil, and after cooling the coil, is received in the 
catch basin below and returned to its source. In cold 
weather it will often be found that the pipe coil is 
sufficiently cooled by the air itself, and therefore the 
raw-water pump may be shut down. 


HEAT EXCHANGER FOR LARGE PLANTS 


In large plants a series of pipe coils may be used to 
provide sufficient cooling surface, or a heat exchanger 
of the shell-and-tube type may be employed. 

The closed cooling system, in spite of the two circuits, 
is simpler than an open system with its necessary 
softening equipment. It requires only the same ordinary 
operating attention as the simplest cooling arrange- 
ment and is a complete preventive of scale. Its first 
cost is moderate, and it costs nothing to operate except 
the power to drive an extra circulating pump. Its 
advantages over other types of cooling systems are 
being more generally recognized by experienced engine 
operators, and some of the important oil-pipe lines, 
using hundreds of oil engines, now use no other system. 










Fig. 2—Closed cooling 
system as installed at 
the La 


municipal 


Crosse, Kan., 
electric 
light plant 
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The Joys of Operating a 
Stand-by Plant—I" 
By “THE. CHIEF” 


HIS might just as well be called “The Troubles of 

a Stand-by Plant” or “The Worries (or Cares) of a 
Stand-by Plant,” but there are so many troubles, wor- 
ries and cares in our every-day life and the world in 
general that I thought best to call it “The Joys of 
Operating a Stand-by Plant.” Besides, there is a queer 
kink in my makeup that always makes me see the funny 
side of most things—troubles in particular (after they 
are over). And when, after being shut down for sev- 
eral days or weeks or months, that old emergency 
whistle blows Full Speed Ahead, the joy in the faces 
and actions of everyone from the chief to the janitor 
more than compensates for all the troubles and worries 
we have had while standing by. 

This plant is as much an insurance plant as a 
stand-by; that is, it covers the troubles in the large 
modern steam stations as well as covering the water- 
power stations, of which there are several. We have 
about 40,000-kw. capacity in turbines of various makes, 
sizes and styles, as well as a bunch of 10,000-sq.ft. 
boilers of a well-known make. 


ON TIPTOE ALL THE TIME 


While we are not able to get rid of or lay off any 
of our apparatus and have to keep it on tiptoe at all 
times, we have cut down on the number of men, keep- 
ing just enough crew to cover everything for one shift, 
except the switchboard men and water tenders, who are 
on 8-hour shifts. When we get a call, we have to work 
through until we shut down again, unless we know in 
advance that it will be a long run or the water is low 
at the hydro plants. 

Not very long ago, after a shutdown of several weeks, 
we had to go on in a hurry one morning and ran more 
than 30 hours with the one crew, excepting switchboard 
men and water tenders. Of course, the men had little 
cat naps, but they were a sleepy and tired garg when 
they went out singing, “Show me the way to go home; 
I’m tired and I want to go to bed. I’ve just done a 
50-hour trick and I’m woozy in the head.” 

By cutting down I don’t mean that we made any 
wholesale layoff, but when a man got through for any 
reason his place was not filled. Many were transferred 
to the new station; some were taken over by the over- 
head or underground line gangs, and a few were trans- 
ferred to some of the other departments. 

What to do with those left is the problem. They say 
that the Devil always finds work for idle hands, and 
you can take it from me he does. It keeps your Uncle 
on the jump all the time to keep ahead of old Satan, 
which we are doing or trying to do by overhauling tur- 
bines, engines, wet- and dry-vacuum pumps, boilers, 
stokers, etc. We’ve overhauled, massaged and manicured 
these dumb beasts so much that whenever they see any 
one coming near them with a hammer or wrench they 
open up like a dead clam to show that they are physically 
fit and ready for business. 

I’ll bet anyone a lead nickel that no German or Phila- 
delphia housewife scrubs her floors or front steps as 


*This is the first of a series of six short articles in which the 
“chief” of a large stand-by station in New England unbosoms his 
joys and sorrows. 
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much or as often as we do these floors. We have worn 
them more in the last two or three years by scrubbing 
than by twenty years of ordinary wear. 

And the walls! They were once painted a virgin 
white, but from age and heat they turned a beautiful 
old ivory. After we ceased to be the big toad in the 
puddle and were relegated to the rear, so to speak, 
these walls came in for their share of attention. The 
old ivory commenced to take on a different hue in-spots. 
The walls were scrubbed so much that the brick began 
to show. That meant paint, and paint costs money. 
But cost or no cost, it would not do to let those walls 
look like a leopard or like my head once looked after 
my dear old dad had cut my hair. So we bought two bar- 
rels of white paint, a lot of turpentine, a little oil, a 
lot of 2-in. round paint brushes and a few 4-in. brushes 
for finishing, and put in all of our spare time on those 
walls. I was going to keep that gang out of mischief 
so as to keep ahead of the Old Boy, and believe me they 
were busy for many moons—you don’t have to stretch 
your imagination very far to guess that it would take 
some time to paint about 80,000 sq.ft. of brick wall 
three coats with 2-in. paint brushes. 


FIND WORK TO MAINTAIN MORALE 


I hated like the deuce to have to do a thing like that, 
as I never was a believer in doing unnecessary work. 
Not that the walls didn’t need painting, for they did, 
but to use those 2-in. brushes when we should have 
used larger ones or sprayed the paint on was what 
rubbed the fur the wrong way. But with the condi- 
tions under which we are working—with the old Devil 
down in the basement, in the washrooms or back of the 
boilers or wherever men go to hide or loaf when they 
haven’t much to do—the only thing to do is to keep 
them busy so that they can’t listen to the aforesaid 
gentleman in the guise of some trouble maker or agi- 
tator. 

The human factor is a big problem in the operation 
of any power station, or on any other job as far as that 
goes, whether it’s the farm or rolling mill, if more than 
one man is employed. The more men the greater the 
problem, and on a job like ours, where you have to keep 
about so many men to be of any use as a stand-by plant, 
you have got to keep them on edge and busy all the time. 
If you don’t they will soon get rusty and lazy; then when 
you do want them for a rush job or the big run they 
are not there. 

It is a good thing for us that we do keep on edge 
or try to. We have had several calls where we had to 
get on the line in about two shakes or sooner. Not a 
great while ago we got a rush order for a few thousand 
nice fresh kilowatts, and speed was the essence of the 
order. Lady Luck was with us that day; the turbine 
room had been cold along with everything else, but about 
an hour before we got the call we had cracked the throt- 
tle valves on a couple of turbines to warm up the room 
and got the water over on one of the condensers (which 
we do once a week, to keep the packing from drying 
up). Then in came the call, “All hands on deck!” and 
in twelve minutes by the clock we were rolling down 
the line with all sails set and whistling for wind. We 
didn’t whistle long; with nearly 300 per cent of rating 
and only a hatful of fire in one boiler we soon began 
to cry for steam, but the emergency lasted only a short 
time and we crawled back to wait for the next signal 
of distress. The old stand-by plant was the White- 
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Haired Boy that day, and no one outside the station 
knew how near we were to going on the rocks with low 
steam. 

After we have been shut down for several weeks the 
men begin to worry and get grouchy and go around with 
faces so long that they drag on the floor—get so that 
they hate themselves and everyone else. Talk about 
ingrown dispositions and brotherly love! Come around 
here some day after we have had a long rest and learn 
what hate is and hear some of the things that are 
wished on the other fellow or other plant! It’s a good 
thing their wishes are harmless, or someone would be 
in hot water all the time. The wish most often made 
is for clear weather and no rain; the man that wrote 
the song “It Ain’t Gonna Rain No Mo’” is the hero 
of the steam stand-by stations. 

On this job you feel like the second oyster in the 
stew at the church supper—sort of unnecessary—but 
you get over that feeling just as soon as you get an 
SOS; then you get as cocky as a bull pup after he has 
licked his chops. Or the river gets low, and the hy- 
draulic stations are hors de combat. Then, when the 
sun shines on both sides of the street and the roar of 
the turbine is like music in the ears, the boys forget 
all about their hates and their grouches; their step is 
as firm and sprightly as a three-year-old going to the 
post for the fourth race at Belmont Park, and all is 
milk and honey until the next long shutdown 

With the rivers running high, 
And the load a little shy, 

Is it any wonder, brother, 

That we are standing by? 

But by the end of June 

(And it cannot come too soon) 
The rivers will be shy, 

And the load a wee bit high, 
We'll be running, brother, running, 
Loaded to the sky. 








and then: 


(To be continued) 


A large amount of the natural gas produced in Cali- 
fornia is used for the operation of gas engines. These 
gas engines vary in size from small units of a few 
horsepower to units of 500 hp. or larger. The average 
fuel consumption of these units is from 13 to 15 cu.ft. 
of 1,200 B.t.u. gas per horsepower-hour. The cost of 
the gas varies from &c. per thousand cubic feet in large 
quantities to 60c. per thousand cubic feet in quantities 
up to 100,000 cu.ft. per month. The average cost of 
this gas for use as boiler fuel is 20c. per thousand 
cubic feet. One of the larger natural gas companies of 
California has the following rate for natural gas service 
for the operation of gas engines: 


First 100,000 cu.ft. per meter per month...... $0.60 
Next 400,000 cu.ft. per meter per month...... 0.45 
Over 500,000 cu.ft. per meter per month..... . 0.40 





Gummy deposits of oil on engines should be softened 
with a paste of potash and removed by scraping with a 
putty knife or other flexible scraper. In places where 
the gum seems to be burned into the metal, the finished 
surfaces can be brightened by sandpapering, care being 
taken to do the rubbing so the marks will be in the 
same direction as those of the original finish. After 
cleaning, the parts should be flushed with water, dried 
and oiled. The use of loose emery or of emery cloth 
or emery paper is objectionable. 
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Hints on the Practical Operation 
of Air Ejectors 


By CHARLES E. COLBORN 


HE steam jet air ejector, although of compara- 

tively recent introduction in the field of power 

plant auxiliary apparatus, is enjoying wide popu- 
larity and is rapidly taking a leading position in the 
field of air-removal apparatus, not only for condenser 
evacuation but in many industrial processes as well. 
There are two main classes of air ejectors, single-stage 
and multi-stage, which are designed for moderate and 
for high vacuums, and of the multi-stage type there are 
many combinations of sizes and arrangements. Those 
most commonly used in power stations are the two- 
stage single and twin ejectors with surface or jet inter- 
condensers and after-condensers as required by the 
type of condenser served. 

The single ejector of two stages is defined for the 
purpose of this discussion as an ejector bank consisting 
of a primary and a secondary stage ejector served by a 
suitable intercondenser between the stages and possibly 
by an after-condenser into which the secondary stage 
discharges. The primary or first stage is always used 
to refer to the stage of ejector nearest the condenser. 
The secondary or second stage is consequently the one 
farthest from the condenser and which handles the air 
the second time. A twin ejector combination is made 
up of two ejector banks, each of which banks has two 
or more stages and all of which are served by a common 
inter-condenser or after-condenser. 


LARGE AIR-HANDLING CAPACITY DESIRABLE 


The larger part of the newer turbine installations and 
many of the older ones are being equipped with two- 
stage twin-type ejectors. This allows a large air-han- 
dling capacity to be available in case of excessive con- 
denser air leakage and at the same time permits a 
considerable reduction in the steam consumed for air 
removal where the volume handled is small. This is 
made possible in one type of air ejector by the con- 
struction of the inter-condensers and after-condensers 
in a single casing, which permits the use of the various 
stages of twin ejector banks in any conceivable com- 
bination. In this type of air ejector the two first-stage 
ejectors discharge into a common inter-condenser, which 
is served by the two second stages of ejectors. There 
are provided angle-type valves which permit of closing 
either second-stage ejector off from the inter-condenser. 
The first-stage ejector steam-supply piping is so de- 
signed that it is possible in emergencies to remove the 
steam chests of one ejector with the remaining three 
units in service. The illustration shows the general 
arrangement and construction of this type of air ejector. 

In general there are required of air ejectors two 
kinds of service—starting duty and running duty on 
the unit served. In most turbine installations it is 
desirable to maintain vacuums not above 26 in. of 
mercury until the turbine is up to speed and operating 
in parallel with other machines. The purpose of this 
is to cause the turbine to consume a fairly large amount 
of steam at starting with a consequent wider opening 


of the throttle valves and a better control of the turbine 
speed therefrom, until it shall be up to speed and car- 
rying load. At this time economy becomes desirable 
and the highest economical vacuum must be maintained. 
For starting duty with twin ejectors of the type illus- 
trated, only the second stages should be operated. 
Steam is turned into both second-stage ejectors of the 
set, the angle valves between the stages are opened and 














Twin type ejector with inter-condenser 


also the suction valves which connect both stages to the 
condenser. The steam is not admitted to the first 
stages, since with no water circulating through the 
after-condenser dangerous strains might easily be set 
up in the shell by the high temperatures. When the 
turbine is up to speed and the higher vacuum is wanted, 
the suction valve from the one ejector half to the con- 
denser is first closed. Next the angle valve between 
the stages of the half which it is desired to shut down 
is closed and steam is turned into the first-stage ejector 
which it is desired to be used. Lastly, steam is shut off 
from the second stage which is not going to be used. 
The unit is now in service. Under no operating circum- 
stances should either angle valve be turned to open 
unless the second-stage ejector which it protects is 
under steam. 

With the ejector illustrated, either first stage may 
be served by either second stage by proper manipula- 
tion of the angle valves. Also in many cases when there 
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are fairly large amounts of air leakage to cope with, 
one first stage may be served by two second stages and 
the proper vacuum maintained. This is possible by hav- 
ing the first stage in use, under steam, with its con- 
denser suction valve open, the other first stage being 
dead, with its condenser suction valve closed, then put- 
ting steam on the second stage which is to be brought 
into use and after the steam valve is wide open, opening 
the angle valve to this stage ejector. Conversely two 
first-stage ejectors may be served by one second-stage 
by having the angle valve to the dead stage closed and 
the two suction valves to the condenser open. Here 
again the suction valves to the condenser should never 
be opened, in bringing an additional stage into service, 
until steam is on the first-stage ejector which the valve 
protects. This precaution does not apply to starting 
duty. 
RUNNING IN BANKS SAVES COAL 


However, under ordinary and normal conditions of 
operation it is customary to run each bank of ejectors 
as a whole and do no crisscrossing of combinations. 
This makes for less complicated operation. Also it is 
in most cases necessary to run only one bank of a twin 
set. There is a large saving in coal through this 
method of operation. 

The troubles of air ejectors are few in number and 
simple of repair and in a majority of cases can never 
be of such nature as to put the units out of service. 
One of the most common is the falling off in per- 
formance due to low steam. This may be and often is 
caused by stoppage of strainers due to foreign matter 
in the steam supplied. One design is such that it is 
impossible to remove the strainers from either of the 
second stages while maintaining the other in operation. 
It is also possible to remove entirely the steam chest 
from the stage and thus examine and clean out clogged 
nozzles without in any way interfering with the opera- 
tion of the set. 

In the case of the first stage of ejectors, the proce- 
dure, although not so simple, is equally applicable. In 
case the banks of ejectors are in operation, the vacuum 
maintained in the intercondenser is effective on the 
under side of the nozzle plate of the first stage which 
is not in service and through the nozzles becomes effective 
on the whole steam chest of the ejector. However, 
the design of these ejectors is such that the nozzle 
sizes in the first stages are small for the amount of air 
handled, and this feature makes it possible to remove 
the strainer from a first-stage ejector for cleaning whil2 
the unit is in service. Putting both second-stage ejectors 
into service during the removal of the strainer insures 
sustained vacuum on the unit. 

As soon as the strainer is removed a sheet of gasket 
sum should be put over the opening, thus sealing it off. 
The air pressure will hold it in place and cleaning of 
the strainer can be done properly. If necessary the 
entire steam chest can be removed and the nozzles 

leaned out one at a time, placing small pieces of rubber 
over those not being cleaned out to shut off air leakage. 

Another place that may give trouble in all makes of 
ejectors is the vacuum trap which is used to return 
the condensate from the after-condenser to the main 
init condenser. Small bits of foreign material may 
vet into the after-condenser space, and finding their 
vay into the trap, may interfere with its action. How- 
‘ver, in such case it is necessary only to close off the 
‘rain line from the after-condenser to the main hotwell 
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and turn the after-condenser condensate to waste. Pro- 
vision might well be made for this operation when tine 
ejector is installed. While the drain line is closed, the 
trap and its casing may be removed bodily and examined 
or cleaned without interfering with operations of the 
rest of the ejector in the least. 

The last trouble maker in an ejector installation is 
the reducing valve, which is often used in stations 
having higher steam pressures. It is practice to desigu 
ejectors in most cases for comparatively low steam 
pressures, insuring their performing in times of very 
great drops in steam pressure, and the pressure must 
in some way be reduced during normal operation, since 
the excess steam pressure does not improve ejector 
performance. In one case, in order to get away from 
the reducing valve bugaboo, two gate valves were placed 
in series in the steam supply to each bank of ejectors. 
In the disk of one of these valves a small hole was 
drilled which was by trial enlarged to maintain the 
desired steam pressure on the ejector at normal operat- 
ing conditions. At times of low steam pressure this 
valve is opened and gives full boiler pressure at once 
on the ejector. This has given satisfactory service and 
has eliminated a large amount of maintenance on this 
job. Steam pressures are usually allowed for pretty 
liberal variations before they have an effect on the 


ejector performance. 


Bulletin 25, recently issued by the Carnegie Institute 
of Technology and covering investigations made by 
F. F. McIntosh and W. L. Coekrell on the effect of 
phosphorus on the resistance of low-carbon steel to 
repeated alternating stresses, concludes with the fol- 
lowing paragraph: “For the addition of phosphorus 
(from 0.10 to 0.125 per cent) to low-carbon basic open- 
hearth steel containing less than 0.15 per cent carbon, 
it may be said from this work and that of others re 
ferred to, that (a) it increases the endurance of the 
material against repeated alternating stresses; (b) it 
increases the hardness, ultimate strength and elastic 
limit; (c) it has no particularly bad effect on the re- 
sistance to shock or vibratory strain; and (d) it 
increases the resistance to corrosion and abrasion and 
has no well-defined effect on ductility.” 





Proper adjustment of brush-spring tension on direct- 
current generators and motors depends upon the mate- 
rial in the brushes and their size. Pressure of 2 lb. per 
&quare inch of cross-sectional area is recommended for 
carbon brushes up to } in. thick—that is a brush { in. 
thick by 1 in. wide should be held to the commutator 
with a pressure of 1! lb. For thicker brushes a lower 
pressure may be used—about 1{ lb. per square inch. 
A still lower pressure may be used on graphite brushing, 
about 1 Ib. per square inch being good practice. 








The chattering of spring-loaded safety valves on a 
boiler may be due to having too long or too small a con- 
nection for the safety valve, as under those conditions, 
when the boiler pressure rises to the pressure at which 
the valve blows off, there would be rapid alternations of 
higher and lower pressure under the valve to synchro- 
nize with vibrations of the weighing spring. With most 
forms of spring-loaded safety valves, chattering or 
hammering of the valve on its seat can be stopped by 
increasing the amount of “blowdown” of the valve. 
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More About Perkins 


Providence Newspaper of 1823 Gave Scientific Account 
of His High-Pressure Steam Generator and Engine 


Jacob Perkins and the pioneer work he did not 

only in the design and construction of steam 
engines and boilers but in the use of high steam pres- 
sures. 

Reading the Power articles, F. B. Wheaton, of East 
Bridgewater, Mass., was inspired to send in a copy of 
the Rhode Island American and General Advertiser 
published in Providence on Tuesday, Sept. 23, 1823. 
In this newspaper was the quaint sketch reproduced 
herewith, and a lengthy discussion under the title 
shown at the bottom of the drawing. This was repro- 
duced from the Edinburgh (Scotland) Philosophical 
Journal. The first paragraphs follow: 

“We have already communicated to our readers, in 
the last two numbers of this journal, all the authentic 
information which we could obtain respecting Mr. 
Perkins’ new steam engine; and we have used the 
utmost diligence to obtain such further information as 


‘See following issues: May 6, 1924, and Feb. 10, March 10, 
March 24 and April 28 (all 1925). 


Piss has published a number of articles’ about 


may, in some measure, gratify that curiosity which 
these imperfect notices have excited. There has never 
been in our day an invention which has created such a 
sensation in the scientific and in the manufacturing 
world. The steam engine of Mr. Watt has been so long 
considered as the greatest triumph of art and science 
that it was deemed a sort of heresy to regard it as 
capable of improvement; and notwithstanding all that 
has been done by Mr. Woolfe and other eminent 
engineers, the undoubted merit of their engines has 
scarcely yet been admitted by the public. . 

Most of these grounds of opposition have been removed 
by direct experiment. Mr. Perkins’ engine is actually 
at work. Its operation has been witnessed and minutely 
examined by engineers and philosophers of all kinds; 
and the most unreasonable skeptics have been compelled 
to acknowledge the justness of its principles, as well as 
the energy of its operation. The active and intensive 
mind of Mr. Perkins, however, did not remain satisfied 
with this experiment. He has discovered a method, 
which we consider equal in value to his new engine, by 
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which he can convey the benefit of his original prin- 
ciple to steam engines of the old construction: and this 
has been recently succeeded, we are told, by a most 
extraordinary discovery, that the same heat may be 
made to perform its part more than once, in the active 
operations of the engine. 

“In order to convey to our readers some idea of these 
great inventions, we have obtained a drawing, made by 
M. Montgolfier, Jr., which, though it does not represent 
the actual machine, contains such a view of its parts 
as is necessary for understanding its principles.” 


STEAM PRODUCED BY FLASHING FROM 515 LB. 


According to the description then given the genera- 
tor ABCD was made of gunmetal about 3 in. thick, and 
contained 8 gal. of water. This was surrounded by the 
furnace EF. No evaporation took place in the genera- 
tor, which was completely full of water. The maximum 
pressure was limited to 35 atmospheres (515 lb.) by a 
weighted relief valve at the upper end of connection x. 
The pump L, operated through the “handle” M by the 
engine, continually forced water through tube 4 into 
the generator. This, in turn, forced hot water out 
through the tube » and its weighted valve, whereupon 
it flashed into steam. The article implied that all the 
expelled water flashed into steam, although we now 
know that this is impossible. The steam went through 
the pipe 2 to the engine, operating at 200 r.p.m. This 
is shown as a separate drawing below the boiler-plant 
cross-section. 

The exhaust steam passed through line 3 to the con- 
denser STXU. Condensation was accomplished by air 
from the bellows H, worked by the engine. This air 
passed around the condenser and then through tube K 
to the furnace. It was stated that if this air was insuf- 
ficient to condense the steam water from reservoir Z 
was injected into the condenser through pipe 7. 

Steam was generated at 35 atmospheres, and con- 
densed at 5 atmospheres, or about 320 deg. F. It was 
not explained why such a high condenser pressure was 
used. Obviously, non-condensing operation would 
generate more power from the same amount of steam. 

Discussing the safety of the outfit, the writer appar- 
ently overlooked the highly heated water in the gen- 
erator AC as a source of danger. He said: “From the 
high elasticity of the steam employed in this engine it 
has been supposed to be very liable to explosion. This, 
however, is a vulgar error. Since there is no reservoir 
of steam exposing a large surface to its expansive force, 
as in the common high-pressure engines, the steam 
being generated only in sufficient quantity to produce 
each succeeding stroke of the piston, the ordinary 
source of danger is entirely removed. But, in order to 
take away all apprehensions on that subject, the induc- 
tion pipe 2, in which the steam is actually generated, 
is made so strong as to sustain an internal force of 
1,000 pounds on the square inch, which is eight times 
more powerful than the actual pressure, viz., 500 pounds 
on the square inch, with which the engine works. This 
enormous superabundance of strength is still further 
secured by means of a safety pipe 8 provided with a 
thin copper ‘safety bulb’ ab, which is made so as to 
burst at a pressure of 1,000 pounds on the square inch. 
In order to satisfy his friends on this very important 
point, Mr. Perkins has repeatedly urged the power of 
the steam to such a degree as to burst the copper bulb 
in their presence. This tube merely rends, or is torn 


asunder like a piece of paper, and occasions no injury 
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either to the spectators or to the apparatus, so that we 
have no hesitation in considering this engine, notwith- 
standing its tremendous energy, as much more safe in 
its operation than even the common low-pressure engine. 

“The safety tube 8 communicates also with the indica- 
tion cd, having a dial plate and an index. which, by 
means of a suitable contrivance indicates the pressure 
or number of atmospheres under which the engine is 
working. 

“This engine, which we have now described, is at 
present performing actual work in Mr. Perkins’ manu- 
factory. It is considered as equal to a ten horse power, 
although the cylinder is no more than 2 inches in 
diameter and 18 inches long, with a stroke of only 12 
inches. Although the space occupied by the engine is 
not more than 6 feet by 8, yet Mr. Perkins considers 
that the apparatus (with the exception of working 
cylinder PP and piston PQ) is perfectly sufficient for a 
thirty horse engine. When the engine performs full 
work it consumes only two bushels of coal in one day.” 

Discussing the application of Perkins’ principle to 
steam engines of older construction, the writer con- 
tinued: 

PROPOSED “MODERNIZATION” OF OLD PLANTS 

“Great as the invention is which we have now 
described, yet we are disposed to think that the appli- 
cation of the principle to old steam engines is not less 
important. The old engines, with their boilers, are 
retained unaltered. The furnaces alone are removed. 
Mr. Perkins constructs a generator consisting of three 
horizontal tubes of gunmetal, connected together, filled 
with water, and supplied with water from a forcing 
pump, as in his own engine. This generator is exposed 
to heat in an analogous manner, so that by means of a 
loaded valve, which opens and shuts, the red hot fluid 
may be constrained until forced out of the generator 
into the water in the boilers of Bolton & Watt. By this 
means as much low-pressure steam of four pounds on 
the square inch may be generated by one bushel of 
coals, as could be produced in the old engine by nine 
bushels. This more important result was obtained by 
actual experiment.” The reader must take this and 
other statements on faith. 

“Since these great improvements have been effected, 
Mr. Perkins has made a discovery that seems, in its 
practical importance, to surpass them all. He now 
entirely dispenses with the use of the condenser and 
works the engine against the atmosphere alone, and by 
methods with which we are not acquainted, and which 
indeed it would not be prudent for him to disclose at 
present, he is enabled to arrest the heat after it has 
performed its mechanical functions, and actually pump 
it back to the generator to unite with a fresh portion 
of water and renew its useful labours. In an operation 
like this a considerable portion of the heat must still 
be lost; but the wonder is that any should be saved.” 

It is pleasing to note that in those days, when the 
tevolutionary War and the War of 1812 were still rela- 
tively fresh in the memory, the writer attempted to be 
fair to America. In a footnote he said: “It is due to 
the truth and candour of our philosophical history, to 
mention, that Mr. Perkins is not our countryman; but 
the age of jealousy against America has happily gone 
past, and we hail with sincere pleasure any circum- 
stance which contributes to the scientific renown of 
our great descendants, and companions in freedom and 
intelligence.” 
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Estimating Fabricated Pipe Costs —I 





By IRA A. BUTCHER 














HIS and a subsequent article outline methods by which it should 

be possible for an engineer to estimate or check costs for most 
power plant piping. The present article compares the costs of gas 
welded pipe work with a fitting job, and the second article will deal 
with the cost of cutting and threading operations, pipe joints, pipe 
bending, ete. Economical layouts will also be discussed. Mr. Butcher’s 
experience as chief engineer of a pipe fabricating and contracting firm, 


backed by several years in power-plant work, qualifies him to write 
authoritatively on the subject.—Editor. 








HERE has been considerable written within the 

last year or two regarding oxyacetylene welded 

pipe work, but little has been said, so far as the 
writer is aware, regarding the cost of welded and bent 
work as against the cost of fittings, which is one of 
the things that must be known before an intelligent 
decision can be made as to which should be used on a 
given job, after it has been decided that welded work 
will answer the requirements from a safety and main- 
tenance point of view. Of course such information 
can be secured from a fabricator, but most engineers 
prefer to figure this out for themselves, at least in the 
preliminary stages of the work. To such men the fol- 
lowing should be of particular interest and of consider- 
able assistance. 


FIGURES BASED ON MARKET PRICES AND 
REPRESENT COST TO CONSUMER 


Different fabricators use different systems of esti- 
mating costs, but the following will show how to deter- 
mine the comparative costs of the two methods of 
construction and, if carefully followed, will give cost 
figures that are about as nearly correct as they can be 
made for general market prices, the words cost and 
prices being used herein to signify the price to the 
consumer and in no ease referring to the cost to the 
fabricating shop. 

Taking a header as shown in Fig. 1, its estimated 
cost would be approximately as follows if extra-heavy 


/ ,” J2 ” 
c 4 


de id ee 


a= 
| 
| 


————F t 


cast-steel fittings were used, together with extra-heavy, 
high-hub, forged-steel, lap-joint flanges: 


Five x.h. 16-in., c.s. reducing tees................ $807.50 
So Ft. GL TOSR-WM. SUCE! PINE. oc oo oc eb ewes 87.50 
Six 16x253-in. x.h.. h-h.,: 1.j., f.s.,. langes.......... 138.00 
Se BE Ce NN: isc cicne en esne eae 6 ee wale 33.60 
Seven sets of 16-in. x.h., bolts and gaskets........ 65.80 
TST ARP SEVEN SOUND: bois a heck oe cea een 14.00 

$1,146.40 


If this header were made up with welded nozzles and 
forged-steel, high-hub, lap-joint flanges, it would cost: 





SO £6, Of 1G28-imi. Steel MINE. . Bocce ce knee bewen $133.00 
eis Sh TONY fini asec wee So ¥ Ses sone oem 8.60 
TW 000. Sh SODIICS co oc acess essa bb Baile lead 3.10 
es Wan UCRE. TOEEONS 5. 5 Gomes hai ou eR whe we Sao ane 3.50 
‘Two t6%264-m. x.h., hh, 1.j., f.s:,.flanges........... 46.00 
‘Two 12%20i-in. x-h.,. heb. 13., £:5., Ranges. ....... +. 25.00 
Cne t@x174-m. xh, hh., 13.,. fs.,. Mangwe. .. 065655. 9.50 
Two Gxl2i-im. x.h., fh., hj... i.s.,. Hanwes...........005..: 8.80 
MOGI VO HH t, WAN 6 ons oe esi cs tht oe gee en 12.80 
meunine CWO 12-1. Tae... 6. oo a Saw mas eens 9.60 
Deane one 26-1 Tam cok ns “de eee tens 4.00 
Meaeine 100 G-m TANS. cc lS ee ic ede wee 5.40 
Making one 1G-im. Butt weld... .. 2... si ei cee eens 17.60 
Making two 12-in. nozzle welds...... ....... .. 930.40 
Making one 10-in. nozzle weld.................... 12.50 
Makine two G-in. nozzle welds...............52..e086.. 16.20 

$346.00 


In the foregoing the abbreviations used are as follows: 
1.j., = lap joint (Van Stone); h.h. = high hub; c.s. = cast 
steel; c.i. = cast iron; f.s. = forged steel. 
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Illustrations of welded work and fitting combinations to show comparative costs 
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If there is some doubt as to the use of plain welds 
and it is considered desirable to reinforce them, this 
can ordinarily be done at a cost not exceeding three 
times the cost of the plain welding, which in this case 
would be the last four items multiplied by 3, or $306.80 
additional, leaving a difference of practically $500 in 
favor of the welded header. 

It should be noted that the cost of reinforcing the 
welds will depend upon the kind of reinforcement 
desired, but the foregoing is generally a safe figure to 
use for estimating purposes, covering any reasonable 
scheme that may be met with. 

Next consider a low-pressure header as shown in Fig. 
2, using 12-in. standard steel pipe with standard cast- 
iron screwed flanges and flanged cast-iron fittings, 
comparing its cost with the cost of the welded header 
of the same dimensions: 

Cost of header with fittings: 


12: ft; of 12-m. standard steel pipe. . «........ 16.00.20 $27.00 
Pour 12-in:: std; ci, fled. tes... socio saga eh eees 90.00 
Sis T2E19-m. etd, Csi. SONG, TRB s co sieisise os cece aee 18.36 
Six sets 12-in. std. bolts and gaskets............. 14.40 
Cutting, threading and making on six 12-in. flanges. 10.80 
Labor making up six 12-in. joints (bolting up)..... 7.20 





$167.76 
Cost of welded header with screwed flanges: 


20 ft. of 12-in. standard steel pipe................. $45.00 
Four 12-in. full weight nozzles (4 ft. of pipe)...... 10.16 
Sisk T2 MORRIE WIGS 5. oo o2isie alee anal ence oS SS 90.00 

Add 20 per cent on account of nozzles and pipe being 
NNR RU Fla cra atk grin ace ce naaN bs ot oak MRSS a aI eS ahaa he 17.40 
OE ge Oe SS ee Oe a | Cc: re re 18.24 
Cutting, threading and making on six 12-in. figs... 10.80 
$191.60 


From the foregoing it is evident that this welded 
header would cost over 14 per cent more than the 
header made up with standard fittings. 

Inasmuch as the cost of welded work displacing fit- 
tings depends upon the size of the outlet on the run 
of the fitting or pipe, while the cost of reducing fit- 
tings is greater than the cost of fittings having all the 
outlets of the same size, it may be seen that the saving 
made by the use of welded work in place of fittings 
increases for headers as the sizes of the nozzles 
decrease. Thus, in Fig. 2, had the outlets been 6 in. 
diameter in place of 12 in., the cost would have been 
as follows, using fittings: 


42: inches: of 12-in: std. steel pine :......6. <6 osaccs sawn $27.00 
Pour 12e02v76-in..std., ©.3.,, Hed. COGS. .<i.6 6a sresiecees 102.00 
Ie PARTON, SUG. Orly SCC eo TES nie sas, ois Sco me wes etnears 18.36 
Six sets std. bolts and waskets..... .......666 60 cen osc 14.40 
Labor making up she 12-1n. JONES. 6.6. csc vieiddiew wes 7.20 
Cutting, threading and making on six 12-in. figs.... 10.80 


$179.76 
The cost of the welded header would have been as 
follows: 


acre RNIN 9558 ity cpern fe SR Ses cad wr wr nle cere eR 45.00 
Pour Gettin. std. 6.:1., SOG. TABS coo sck ie eeisreriene cacqas 4.00 
Be NUE RU EtN I oa aire aco sted isos oral wea wrcoae Sos ough oh rca tone 3.44 
EWO I2819-m. Std... 0:3... SOG: APS: < cock bic We ccassines 6.12 
Wii Ch-2NN, Tame PTGS or sisiins gic sista slateuamaud merereue shen’ 30.00 
Cutting, threading and making on four 6-in. figs..... 3.60 
Cutting, threading and making on two 12-in. flgs..... 3.60 

$95.76 


The foregoing samples are sufficient to show how to 
analyze proposed work and determine which is the 





POWER A15 


cheaper in the first cost. To make a final decision, 
consideration should be given to the cost of erection 
and the elimination of joints, which are potential 
sources of leakage. 

The fact that welded work is considerably lighter 
than similar work made up with fittings should be 
given consideration when estimating the cost of the 
erection labor. 

An analysis of a number of estimates will show that 
in general: 

Standard steel pipe and screwed fittings are cheaper 
than welded work unless the ratio of the diameter of 
the outlets on the tees to the diameter of the run is 
small, when it may be cheaper to use welded work. This 
exceptional case frequently occurs in the layout of a 
steam loop on a heating job. 

That welded steel headers are generally cheaper than 
headers made up with extra-heavy, cast-iron flanged 
fittings and lap joints. 

That welded steel headers are practically always 
cheaper than headers made up of cast-steel flanged 
fittings. 

That when consideration is given to the cost of erec- 
tion, it is frequently found that the use of welded work 
and bends in place of extra-heavy cast-steel fittings 
will reduce the cost of the piping job from 5 to 15 per 
cent, depending upon the layout and the working pres- 
sure. 

CosTs OF PIPE AND FITTINGS 


The cost of fabricated steel pipe with the ordinary 
amount of bends, welded nozzles, lap joints, steel flanges, 
etc., such as occur in power-house work, will be from 
eleven to twelve cents per pound f.o.b. factory, exclu- 
sive of valves, fittings, ete. 

The cost of cast-steel flanged pipe fittings, faced and 
drilled, will average fifteen to seventeen cents per 
pound. 

A close estimate of the cost of any lot of fabricated 
steel pipe can be made by figuring the pipe at current 
market prices and observing the following rules while 
doing so. 

Figure the average length of pipe 12 in. diameter and 
under as 20 ft. and figure each length as an average 
length when calculating the cutting waste or available 
lengths for cutting purposes. There will be occasional 
pieces required which can be made from a pipe 21 or 
22 ft. long, but do not figure that you are going to get 
them. If 17 ft. of pipe is required to make a given 
length, call it 20 ft., as you will be charged with the 
waste. 

If the length required is less than 17 ft., figure it 
to the nearest foot or half-foot length from which the 
required pipe could be cut, unless there are several 
pieces of nearly the same length, in which case it will 
be necessary to figure the actual length of pipe required 
to cut the job from, charging the job with the waste. 
Thus if fourteen pieces of pipe 15 ft. long were 
required, it would be necessary to figure them all 20 
ft. long, unless a corresponding number of short lengths 
were required which would use the 5-ft. pieces, but if 
there were only two or three pieces required on a 
mixed job, the fabricator would probably assume that 
the short lengths would work on another job and charge 
only for the pipe used. 

If pipe is 14 in. or more in diameter, the average 
length may be assumed to decrease 4 in. for each inch 
in diameter over 12 in., up to 20 in. Thus the average 
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length of an 18-ft. pipe would be taken as 18 ft. 0 in. 
which corresponds to the published average length as 
given by the mill for pipe of that diameter and in. thick. 
The average length varies with the thickness of the pipe 
wall, but this may be ignored for estimating purposes. 

For cutting pipes to length figure 5 cents per inch 
diameter per cut, using the oxyacetylene torch and 
leaving the ends torch smooth only. Figure one cut 
for all straight pipes of specified length and two cuts 
for all bends requiring a specified length from center 
to face. 

For welding nozzles to pipes, including cutting the 
nozzle to shape to fit the pipe and cutting the hole in 
the pipe, figure $1.25 to $1.40 per inch diameter of the 
nozzle. This price includes a straightening charge but 
no reinforcing and is for nozzles placed with their axes 
at 90 deg. with the axis of the run of the pipe and their 
center lines intersecting. 

The foregoing prices are for nozzles two sizes or 
more smaller than the diameter of the pipe to which 
they are welded. If the nozzles are only one size 
smaller than the pipe, add 10 per cent to these prices, 
and if they are the same size as the pipe add 20 per 
cent. 

Figure all nozzles of full-weight or extra-strong pipe 
and a minimum length of 1 ft. for pipe 12 in. diameter 
or less, if the nozzles are to be standard length cor- 
responding to fitting dimensions. This applies to nozzles 
set at 90 deg. to the run of the pipe. 

For nozzles over 12 ft. diameter figure extra lengths 
as needed, using multiples of one-half foot. This also 
applies to nozzles set at 45 deg. with the pipe. 

For butt welding pipe figure the same price as for 
welding nozzles. This price will include the necessary 
torch beveling of the abutting pipes. 

For reducing pipe diameters two operations are ordi- 
narily necessary, although some shops are equipped to 
make reductions by swedging the larger pipe to the 
smaller size when the reduced size is of short length. 
As ordinarily done, the end of the larger pipe is flanged 
inward and the smaller pipe is welded to it as shown 
in Fig. 3. 

To find the cost of making a reduction as shown in 
Fig. 3, use 40 cents per inch diameter of the larger 
pipe for turning the end inward plus $1.25 to $1.40 per 
inch diameter of the smaller pipe for welding. 

If reinforcing straps are desired, figure the cost of 
the reinforcing material and 380 to 35 cents per lineal 
inch of welding required. Thus if the reinforcing 
straps are 12 ft. long and welded along each side, the 
welding cost would be 24 « 30-35, or $7.20 to $8.40 for 
welding each strap, which would soon make the cost of 
such reinforcement prohibitive. 

The ring-tvype welded flange, as shown in Fig. 5, is 
sometimes used on wrought-iron pipe. This flange is 
usually cheaper than a hub-type flange, but costs more 
for fabrication, as it must be welded on both the front 
and back (except for low pressures) and faced after 
it has been welded, the cost for these operations varying 
from $2.25 to $2.50 per inch diameter of pipe. 





When boilers are oil fired, firemen should be care- 
ful to close the air register when shutting down one 
of the burners on light loads. The air drawn through 
an open register or air passage ef an unlighted burner 
will increase the percentage of excess air in the fur- 
nace. 


Vol. 63, No. 11 


Vertical vs. Horizontal Belt Drives 


After weighing all . . . factors, our general con- 
clusion is that a leather belt to be used on a vertical 
drive should be about 12 per cent wider than a leather 
belt for corresponding -horizontal drive at 74 ft. center 
distance. 

This matter of the center distance is of considerable 
importance, because the transmission capacity of a 
vertical belt does not increase with center distance like 
that of a horizontal belt. The operation of a vertical 
belt is the same as a horizontal in that as the load in- 
creases the material under tension on the tight side is 
worked over to the loose side, thus reducing the tension 
on this side. But the loose side of a horizontal belt 
can take care of that additional length by sagging 
without much reduction of the loose-side tension, 
whereas the loose side of a vertical drive must take 
care of it by shortening up an amount equal to the 
additional length from the tight side. A point is soon 
reached with the vertical belt when any further shorten- 
ing of the loose side would result in zero tension on 
this side, and further increase in load would cause the 
belt to fall away from the lower pulley. This is the 
absolute theoretical limit of transmission for any ver- 
tical drive. Practically when the slack-side tension is 
reduced to a certain value, the belt slips badly, and 
this is the actual limit of transmission. It is obvious, 
since the horizontal belt can compensate for the extra 
length by sagging on the loose side whereas the vertical 
belt cannot, that the horizontal belt ought to transmit 
more power. 

From the foregoing analysis it can be readily seen 
that the capacity of a vertical drive belt depends on its 
ability to shorten up on the loose side. If the center 
distance is doubled, there will be twice as much extra 
length passing over to the loose side for any given load, 
but there will also be twice as much shortening of the 
loose side, so the slack-side tension will remain the 
same. It follows, then, that the power transmission of 
a vertical belt is independent of center distance, except 
for the effect of the additional weight of a longer belt, 
which is practically negligible. 

As the horizontal belt capacity increases with center 
distance, whereas the vertical belt capacity does not, 
there will be a greater percentage difference between 
the power transmission of the two belts at long center 
distances than at short ones.—From Bulletin R-14 of 
The Leather Belting Exchange. 





Synchronous motors are in general built for two 
power-factor ratings: unity power and 80 per cent power 
factor. The unity power-factor motor is one that will 
operate at 100 per cent power factor when driving full 
mechanical load and the field current adjusted to normal 
value. The 80 per cent power-factor motor has 80 per 
cent leading power factor at full mechanical load and 
the field coils excited at normal value. 





A reverse-current relay is one used in a direct-current 
circuit to protect electric generators from being motor- 
ized. These devices are similar to a little motor, con- 
nected into the circuit to hold a contact open as long as 
the current flows in the correct direction. If the cur- 
rent reverses in the circuit, the motor reverses and 
closes the contact, which completes the trip-coil circuit 
on the circuit-breaker and the latter opens. 
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Comparisons With Obsolete 
Equipment Are Odious 


i be story is told of an engineering firm that for- 
bids the use of the slide rule in its offices because 
once, long ago, a careless youngster made a costly blun- 
der and blamed it on his slide rule. Since then, all of 
their men are denied the use of this great labor saver. 
The real difficulty lay in the firm’s reposing undue 
confidence in an incompetent man and accepting his 
results without checking. In consequence time costing 
much money is wasted by competent and incompetent 
alike, in meaningless atonement for the sins of one long 
forgotten. 

Not infrequently, the private power plant is treated 
in a similar way. Power costs are set up in comparison 
with rates for purchased power, and it is found that 
the power needed for the factory could be purchased 
for less money than it costs to run the independent 
plant. Hence, it is concluded, the factory plant should 
be shut down. In any such study, however, considera- 
tion must be given to what the private plant might do 
if it were brought up to date in equipment and methods. 
One does not judge a given make of automobile by a 
model of 1910 that may still be running, and yet the 
same man may condemn the isolated-plant idea on the 
basis of experience with a plant whose equipment is 
twenty-five years old. 

Many small plants have almost unbelievable possi- 
bilities in the way of improvements, sometimes with 
little expenditure, more often with the substitution of 
new equipment embodying the improevments of recent 
years. 

In most plants the place to begin is in the boiler room, 
where reasonable attention to old settings brings rich 
rewards. Patching cracks and refitting doors, attention 
to baffles and proper adjustment of dampers will reduce 
the uncontrolled excess air and make it possible for an 
intelligent engineer to secure far better boiler economy. 
A study of many small-plant boiler tests in both Eng- 
land and America discloses average efficiencies of the 
order of fifty-six per cent. This figure could easily be 
increased to sixty-five or seventy in most plants at neg- 
ligible cost. 

A further increase to seventy-five or eighty per cent 
might be obtained by spending the money necessary to 
install new boilers with settings designed in the light 
of the experience of the last ten or fifteen years in 
plants both large and small. 

In the engine room gains are possible through atten- 
tion to the same old machinery, with greater gains pos- 
sible in some cases through the substitution of modern 
units. Both the reciprocating engine and the turbine 
have made great strides in steam economy, in reliability 
of operation and in maintenance cost. 

If a change is contemplated, the question should in 








fairness be thrown open for the consideration of all 
available alternatives. What is wanted is a comparison 
of ideas. The existing isolated plant, with its old equip- 
ment, is not to be compared with some plan for buying 
power at a low figure; but the idea of using purchased 
power, fully worked out to give its best possibilities, 
which are undeniably good in many cases, should be 
compared with the isolated plant idea, likewise worked 
out skillfully to yield the best possible results. Then, 
may the best scheme win. This is fair to all parties 
and is especially advantageous to the owenr, whose in- 
terest is not at all to promote the welfare of equipment 
builders or of power companies, but rather to secure 
for himself a dependable source of power and heat at 
minimum total cost. 


European Equipment for 
the American Power Plant 

EVERAL European manufacturers of power-plant 

equipment are entering the United States market, 
and it is interesting to speculate on the bearing of 
this move. 

In Europe the large number of manufacturers en- 
gaged in equipment building gives rise to keen competi- 
tion, with the resulting tendency to work toward low 
selling prices. There is good reason for at least ques- 
tioning whether the European standards of quality are 
as high as those prevailing in this country. We have 
developed a demand for machinery capable of long- 
continued operation, and to this end our manufacturers 
have come to draw upon a surprising range of materials 
and methods. Their workmanship is unsurpassed. 

The European manufacturer who attempts to import 
into this country products made in his home plant will 
have the advantage of low labor costs, but will be handi- 
capped by the fact that his workers are unacquainted 
with the kind of work to which we are accustomed. His 
materials will in some cases differ from those with which 
we are familiar. The supply of repair parts will be a 
serious difficulty. On the other hand, the manufacturer 
who purchases or establishes a factory in this country 
is handicapped by his unfamiliarity with our labor con- 
ditions and methods of management. 

In addition to these technical matters, commercial 
questions are of great significance. Wherever their 
goods are made, the new entrants are confronted with 
the task of securing a place in a market already covered, 
or of renewing the hold of some firm the interests of 
which have been purchased. 

Our general attitude to all such newcomers should be 
one of hearty welcome. If they bring us new ideas or 
better equipment, we shall benefit. Even if they should 
have nothing to contribute to our progress, they can 
bring us no harm so long as their commercial methods 
are maintained on a high plane. 
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Better Wait Awhile and Try Again 


HAT to do with the Muscle Shoals project has 

developed into what appears to be an uncrackable 
national nut. Born as a war baby, it had grown to 
healthy proportions by the time the government began 
to take stock of what was left over after the war. First 
it was a question as to the advisability of going ahead 
with the power project or abandoning the undertaking. 
At two different times the work was held up on this 
account. Ever since, in 1922, it was finally decided by 
Congress that the power project at Wilson Dam should 
be completed, there has been practically a continuous 
discussion as to what should be done with it. The plant 
is now practically finished, but the question of its final 
disposition seems to be very uncertain. 

During 1923 and 1924 a number of companies made 
offers to take the project over from the government, but 
these only helped to make the tangle worse. Each offer 
had advocates who attested to its superior qualifications, 
and although not possessing the necessary power in Con- 
gress to have their suggestions accepted by the govern- 
ment, they had sufficient influence to cause a deadlock, 
and these proposals have now passed into history. 

Last year a commission was appointed by the Presi- 
dent to examine and report to him upon the most 
practical method or methods of utilizing the Muscle 
Shoals facilities. This commission disagreed and made 
a majority and minority report. The majority report 
recommended leasing the property as a unit to private 
interests, if satisfactory leases could be obtained, and 
the minority report recommended the leasing of the 
power-generating plants and the nitrate plants sep- 
arately. Other groups have been appointed, at dit- 
ferent times, to study and report on the disposition of 
this property, but all failed to bring in a unanimous 
report or disageed. 

The chief difficulty in the way of an agreement seems 
to be, what shall be done with the nitrate plants. If 
these are to be operated, then they may require a large 
part of the power from the Muscle Shoals plant. On 
the other hand, if these plants are to be abandoned, 
the power project is the only question to be considered. 
sefore anything definite can be done concerning a dis- 
position of the nitrate plants, something more must 
be known of the future process of nitrogen fixation than 
at the present time. The whole problem is in a state of 
flux, and what future development will bring forth in 
the way of making it possible for the artificial product 
to compete with that imported from Chile is still open 
to conjecture. There is one thing sure, power is becom- 
ing less of a factor in these processes. With the arc 
process, sixty-seven thousand kilowatt-hours were re- 
quired per ton of atmospheric nitrogen fixed, whereas 
with the synthetic-ammonia process about four thou- 
sand kilowatt-hours are required. 

Until these questions are settled, there should be no 
serious objection to the government’s operating the 
Muscle Shoals plant and selling the power to the power 
system that can use it. In the meantime the factors 
that are causing the stumbling blocks in the way of a 
final disposition of the property may clear away. In 
any event the government will still have the property 
and can dispose of it then, if so decided, as it can at the 
present. Even if the Congressional committee about to 
be appointed to receive bids for the property is success- 
ful, the final disposition of Muscle Shoals by Congress 
does not look promising. 
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Remember the Man 


N IMPORTANT element in the successful and 
satisfactory operation of any plant is the personal 
factor. Great improvement is possible through sensible 
changes in equipment and arrangement. If the boiler 
room is a dirty, hot sweat-shop, how can any man be 
expected to do his best work? His sole thought will 
be to secure a job with more pleasant working condi- 
tions. Little of his attention will be directed toward 
improving the results obtained. 

If the engine room is small and dark and hot and 
steamy, it is unlikely that the engineer will devote 
himself to its betterment. It is possible, through light- 
ing and ventilation and painting, to clean up almost any 
plant to a point where the men will be glad to work in 
it and will take pride in keeping everything shipshape, 
and this spirit will not stop with the obvious and the 
visible, but will extend to those unseen and intangible 
elements that affect so profoundly the results obtained. 

With pride thus established, the men should be lib- 
erated from the constant drudgery of work that can 
be done by machinery. Simple coal-handling conveyors, 
perhaps mechanical stokers, a convenient work-shop 
with adequate tools, a good crane in the engine room, 
and similar things, will set men free to respond to the 
urgings of pride by studying their plants and thinking 
out means for improvement. 

The next step is to provide for the men more accu- 
rate and detailed information concerning performance. 
A few instruments judiciously applied will work 
wonders. Many a capable operating engineer is handi- 
capped through simple lack of information. He may 
suspect that something is wrong, but it is often impos- 
sible for him to tell just where the trouble lies without 
means for measuring a few important quantities. There 
was a time when every engineer owned his own engine 
indicator and used it regularly, but the day of instru- 
ments owned by the engineer personally is past, for 
most of the instruments needed today must be installed 
as a part of the permanent equipment of the plant. 

The operating engineer must therefore insist day in 
and day out on things that the owner may consider 
irrelevant. Paint on the wall costs money and does 
not make power. A sweeper may be regarded as a 
supernumerary on the payroll. Ventilation may seem 
silly. Instruments make nothing but charts. All of 
this is true, and yet every one of these things has a 
telling effect on an intelligent man. They mark the 
difference between the plant where a good man is glad 
to work, and one in which he would be ashamed to be 
found. Good men are worth securing, worth keeping 
and worth encouraging, and with sufficient and appro- 


priate tools they may be depended upon to deliver good 
results. 


In view of the acknowledged inability of the govern- 
ment to do anything for the relief of the victims of such 
conditions as recently existed in the coal market, those 
who are charged with the protection of the public inter- 
est should think more than twice before they let go of 


what little control the people still have of other natural 
resources. 


British workmen are now visiting American shops to 
find why we can pay more wages and yet sell cheaper. 
They will learn that the answer is high output per 


worker. In this the lavish use of power is an important 


factor. 
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Practical Ideas 
From Practical Men 














Repair of Crank Case 


A uniflow engine in a Florida electric light plant 
received a slug of water from the boiler. The relief 
valves were not able to accommodate all of the water 
and as a result the piston rod broke, as did also the 
crank-pin end of the connecting rod. 

The rod broke out the end of the crank case. At first 
welding seemed the only remedy, although expensive, 

















Sheet-steel plate used to repair broken crank case 


but the engineer conceived the idea of using steel plate. 
As will be seen from the illustration, a workmanlike 
job was done. The No. 8 gage plate was bent and cut 
to fit the crank case and then a row of cap screws was 
inserted in tapped holes. 


Stacks Should Be Inspected Periodically 


When we think of power-plant efficiency, we gen- 
erally think of checking up the efficiency of the boiler 
plant. When we think of power-plant safety, we usually 
think of the boiler strength. We check up the boiler 
inspection report and investigate various things in and 
about the boiler plant, but I wonder how many engineers 
give the stack or chimney any attention on such occa- 
sions. 

All stacks, regardless of their height and size, should 
be given a periodical inspection. On such inspections 
the inside as well as the outside should be looked over. 
Riveted joints, seams and brick joints leak in time and 
require attention. Small holes in the wall of a stack 
often reduce the draft 50 per cent and therefore directly 
affect the rating of the plant. 

The photograph, Fig. 1, shows a part of the 166-ft. 
stack of the Davenport Water Co., which was struck 
by lightning a year ago, causing a fissure near the base 


of the stack. Several !x2!-in. steel bands were placed 
around the stack and drawn up. This was followed by 
pointing the fissure to prevent air infiltration and fur- 
ther deterioration of the stack. 

A steel stack came under my observation some time 
ago that had several large holes near the base running 
horizontally along the seam. This stack was repaired 
by placing a {-in. steel band 13 in. wide over the holes. 
The space between the band and the stack was filled 
with cement to prevent air leaks. The band not only 
served to cover the holes but it stiffened the stack. 

The most general defect in stacks is shown on the 
surface. The steel stack rusts through in time and in 
the brick stack the mortar between the bricks is washed 
out by the rain. Moisture, freezing and thawing have 
a tendency to crack the mortar and cause it to fall out 
or to be readily washed away. Things which do not 
show up on the outer surface of the stack are air leaks 
of minor size such as may exist along the seam of the 
steel stack or through the porous mortar of the brick. 
Such conditions must be detected by a close examination 
of the stack surface. 

Where the inspection is merely local, external and 
observational, the telescope or binoculars came in 

















Fig. 1—Brick stack reinforced with 
steel bands 


handy. With a telescope one can stand on the ground 
and examine the entire stack so far as external con- 
ditions are concerned. The steel stack can thus be 
inspected for paint requirements, rust on the surface, 
holes through the shell and at times the rivet condition 
where it is so bad that there is a slight movement at 
the seam between the two sheets. The brick stack can 
be inspected for washing away of the mortar between 
the bricks, cracks in the stack and poor bricks. 
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The ordinary stack deserves more careful inspection 
than this, however. Where a ladder is provided from 
top to bottom, it is a comparatively simple matter to 
attach a swing at the top and make an inspection of 
the entire surface. Where the stack is not provided 
with a ladder, it should be provided with a block and 
tackle whereby a swing can be hoisted to the top for 
inspection and repair purposes. 

In Fig. 2 is shown a group of stacks, three of which 
are steel and the other concrete with a steel exten 
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Fig. 2—Deunts and cracks tend to grow with a@ech 
swauw of the stack 


sion. The three steel stacks are all more or less dented. 
The dents were in the stacks at the time they were put 
up and probably were enlarged later when they were 
acted upon by the wind. Each sway of the stack results 
in a dent or crack working further around the stack. 
In the case illustrated the stacks are of medium height 
and the dents are not so serious as they would be in a 
higher stack. 

Steel stacks must be painted, I would not say period- 
ically, but when they require it. The time must be 
fletermined by inspection. Some preparation should 
be made for the painting job; it should not be com- 
menced haphazardly. First of all, the paint most suit- 
able for the stack in question should be selected. Stacks 
which are subjected to high temperatures cannot be 
painted with any but high-temperature resisting paint 
if the job is to be successful. Coal-tar paints are not 
recommended where the stack temperature is above 450 
deg. F. For higher temperatures a good graphite paint 
should be selected. 

The stack surface should be prepared—that is, it 
should be cleaned thoroughly with a wire brush to 
remove all loose dried paint and corrosion before apply- 
ing the fresh paint. The temperature of the stack at 
the time the paint is applied will have considerable 
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effect on the life of the job. The temperature should 
be down around 200 deg. at least; the results will be 
still better if it is about the temperature of the paint 
being applied. Asphaltic paints may be heated to 150 
deg. when applied and with the temperature of the 
stack surface slightly above this a good job should 
result. 

If the paint is applied when the stack temperature 
is too high, the paint will bulge away from the steel in 
small blisters. This often happens, however, with a 
comparatively cool stack. It follows, therefore, that 
the painter should select his brush with some knowledge 
of the work and apply the paint evenly but well brushed 
down to avoid the air pockets. If this is not done, the 
blister will dry with a thin skin, which later bursts, 
leaving the steel surface of the stack exposed to the 
weather. 

Guy wires should not be forgotten in the stack inspec- 
tion. The anchorage should also receive attention. It 
is poor practice to attach guy wires to trees or build- 
ings. A tree sways in the wind almost to its base and 
this constant sway is transmitted to the stack. A build- 
ing anchorage is better than a tree. However, the best 
anchorage is a concrete block buried in the ground and 
having a rod extending above the surface to which the 
guy wire may be attached. It is well to go over the 
guy wires and anchorage occasionally with the view of 
making them more secure. C. C. HERMAN. 

Moline, Ill. 


Improved Type of Babbitt Scraper 
The type of scraper illustrated herewith will be found 
a practical tool for the machinist or engineer. It can 
be used for scraping babbitt or brass bearings, large or 
small. The bottom is flat (not concave) with a groove 
from the heel up close to the point, as shown in the 
lower view. This makes the cutting edge narrow, and 

















Groove is used in bottom face of scraper in place of 
making it concave 


the back is beveled to an angle that will prevent chat- 
tering or digging in when scraping a bearing. 

The machinists and engineers at our plant who have 
used this tool claim that for either heavy or light 
scraping it will do better work than any other tool 
they have used for the purpose. This scraper was not 
designed by the writer, it is a foreign make. If others 


should undertake to make a scraper from this pattern, 
they should be sure to see that the bend is as shown, 
also that the groove is of the proper width. 

Norway, Mich. 


THOMAS PASCOE. 
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Comments from Readers 














Clearing a Separator Without a Trap 


Referring to the article in the Jan. 26 issue on “Clear- 
ing a Separator Without a Trap,” I should like to add 
the following comments. 

Originally the steam line referred to in the article 
was made up of 6-in. pipe and furnished steam to one 
boiler-feed pump, to one vacuum pump, to one bilge 
pump, to one 30-in. dry tumbler, to three wash wheels, 
to one steam drier, to the kitchen and to one domestic 
water heater, four traps being used to take care of 
the condensation. 

Today the steam to this equipment is supplied through 
a 1}-in. pipe and one trap only is used. This has re- 
sulted in considerable coal saving, not due to faulty 
traps but to a revaporation of the condensate, as was 
noted in the article referred to. 

This plant has, with the above equipment, three 
engine-generator units 100, 150 and 225 kw. capacity, 
and I believe that it holds a record for the consumption 
of cylinder oil for a stationary plant—namely, 30 gal. 
of cylinder oil a year. Recently the engine on the 
225-kw. unit was opened for inspection and upon caliper- 
ing the cylinder it was found that the variation in 
diameter, after a period of eighteen months’ operation 
at nineteen hours per day, was less than 0.016 in. Steam 
at 150 lb. pressure was admitted to the cylinder with 
the crank on center and the head-end of the cylinder 
open, and there was practically no trace of steam 
leakage. HENRY E. NELSEN. 

Baltimore, Md. 


Lubrication of Elevator Cables 


Having read the article on the lubrication of elevator 
eables, in the Jan. 19 issue, recommending the use of 
heavy oil, I should like to give my experience. In our 
building there are sixteen {-in. cables, about 360 ft. 
long, in use on hydraulic plunger-type elevators, operat- 
ing at a speed of over 500 ft. per min. These cables 
are of the standard type made up of 6 strands with 
19 wires per strand, and run from the car over 40-in. 
sheaves to the counterweights. Fourteen of the orig- 
inal cables, now 21 years old, are still in daily service, 
and in good condition. Although the exact mileage is 
not measured, a record of the trips made by each ele- 
vator is kept, and from this it is figured that these 
cables have about 90,000 car miles to their credit. 

The care given the cables from the beginning is to 
lubricate them with a mixture of crude oil and cable 
graphite, in a proportion of about eight quarts of oil 
to three pounds of graphite. This is mixed thoroughly 
and painted on the cables with a stiff oval paint brush. 
Each cable is given a good coat, which not only lubri- 
cates the outside, but also penetrates into the core and 
preserves the entire cable. The application of the lubri- 
cant is not a disagreeable job nor is it sloppy on the 
tops of the cars, and if done when needed it will save 
the cables besides making them run smoothly. It is our 


practice to apply the lubricant at intervals of six to 
twelve months. 

I believe that the cable graphite alone is too heavy 
but with the addition of the crude oil it works very well, 
at least in the plant in question. Weekly, each cable 
is cleaned by wiping with discarded oily cotton waste 
from the power plant. This keeps all dust and foreign 
matter off the cables, and gives a certain amount of 
additional lubrication. 

The cables that had been removed were examined 
and no broken wires were found other than those on 
the outside of the strands. These cables also showed 
that the lubricant applied to the outside had penetrated 
to the interior. On some elevator installations cables 
have been known to fail at the sockets, but in the case 
of those under discussion no indication of any such 
failures has ever been found. 

ASA P. Hype, Chief Engineer, 
Security Mutual Life Insurance Company. 
singhamton, N. Y. 


66eqie.. ‘ . . 
Sixty per Cent of Engineering 
Students Drop Out” 
The report on page 995 of the Dec. 22, 1925, 


Ze. issue 
seems to indicate that an attempt is being made to de- 
termine the causes of “high infant mortality” in engi- 
neering schools. Certain clues have been followed out, 
and apparently to the amazement of the investigators it 
was discovered that a small percentage of the students 
come from parents of college education and a consid- 
erable percentage from parents of less than grammar- 
school education. Other reasons are given, as. the 
failure of high school to prepare the student for the 
profession (although the high scholastic standing of 
engineering students is admitted), the failure of the 
college to deal properly with the student after admis- 
sion and the poor conception of the student of the field 
of engineering. 

A cursory reading of the item conveys the impres- 
sion that the fact that 60 per cent of engineering stu- 
dents drop out is deplorable from the viewpoint of the 
individual and society and that the causes must be de- 
termined and a remedy found. A careful analysis of 
the report, however, reveals the fact that real vital 
issues have been avoided, the matter presented in a 
distorted light and a few excuses offered. 

Just what is startling about the “discovery” regard- 
ing the limited education of the majority of the parents 
of engineering students is not clear. The great majority 
of the population of this country are not college men, 
and quite a few are lacking grammar school education. 
What did the investigators expect to find? In ancient 
Egypt they would find in engineering colleges only sons 
of engineers. But we have made a little progress since 
and broken away from the caste system, for better, let 
us hope! Neither is it apparent from the report what 
bearing the limited education of the parents as well as 
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other excuses given have on the “infant mortality” in 
engineering schools. Other professional schools like 
Law, Medicine, Dentistry, Accountancy, Theology, 
Teaching, Commerce, etc., are not any more blessed 
with students from college-trained parents, or students 
better prepared and more informed on their respective 
professions. Yet the percentage of “mortality” in 
those schools is considerably less than in engineering 
schools, and the number of men that have forsaken 
engineering colleges for any of the aforementioned 
will compare with the number of men who have for- 
saken other professions for engineering about 500 to 1. 
Wherein then is the reason? What is the remedy? 

Before starting out to determine the causes in order 
to find a remedy, the investigators would do well to 
form a clear conception of the object of their investi- 
gation. They should inquire whether or not the fact 
that 60 per cent of engineering students drop out is not 
a natural, though imperfect, tendency for adjustment 
and a blessing in disguise. Personally, I dread the 
thought of what engineering would be like if a consid- 
erable portion of the 60 per cent did not drop out. 

As a means of getting at the truth in the matter, I 
would respectfully suggest to investigators to send out 
a questionnaire to all men that have ever enrolled in 
engineering schools, whether they dropped out before 
graduation, or after graduation, or are still in the pro- 
fession. The questionnaire is to contain, besides the 
customary irrelevant questions regarding the star the 
man was born under, the education of his parents, etc., 
a few questions having some bearing on the subject, 
such as: 

1. What were your reasons for entering engineer- 
ing college? 

2. What were your reasons for completing the course, 
or for dropping out? 

3. If you have completed the course, are you in the 
profession? How long? Do you expect to make it your 
life work? If you dropped the profession, give reasons. 

4. If you dropped out before completion, what voca- 
tion did you change it for and why? 

5. If you dropped out of the profession either before 
or after completion, did it benefit you, financially, 
spiritually, morally, physically or otherwise? 

6. If you were to advise your son or some young man 
standing at the crossroads of life concerning the selec- 
tion of a profession, what would your advice be? 

7. If you had your life to live over again, in the light 
of your experience, what course would you follow in 
the selection of a profession? 

The matter is to be carried out in a true democratic 
spirit and the questionnaire to be returned anonymously 
in two envelopes, the outside envelope only bearing the 
name of the sender. 

1 sincerely believe that an honest study and interpre- 
tation of the replies would open the eyes of those who 
talk of the wonderful opportunities in engineering, lur- 
ing thousands of young, credulous men to disaster. For 
only a small percentage of the present output of tech- 
nical schools is absorbed by the industry. The rest 
must drop out sooner or later, the sooner the better for 
everybody concerned. And the only thing the super- 
abundance of technical graduates has accomplished is to 
increase competition in the field to the extent of reduc- 
ing engineering to a state where it is called a profes- 
sion by courtesy, or perhaps, for lack of a more fitting 
term. For it would seem that engineering is a cross 
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between a profession and a trade, with all the disad- 
vantages of both and none of the advantages of either. 
It is my sincere conviction, based on fifteen years’ 
observation in the field, that eighty out of each hundred 
engineering students enroll as a result of deliberate mis- 
representation of the opportunities engineering offers. 
It is my belief that the sixty who drop out: are to be 
congratulated upon their “wising” up before they lost a 
few more years, while most of the rest are to be pitied 
for the lack of foresight or courage to drop out, after 
they had a chance to meet the members of the alumni 
and get a closer view on what engineering offers in the 
way of economic, spiritual and moral independence. 
New York City. E. OGUR. 


Writing Yourself to the Fore— 
How Can It Be Done? 


I read with a great deal of interest the article by 
C. M. Durgin, in the Dec. 29 issue, on “Writing Your- 
self to the Fore,” and am heartily in accord with the 
views therein expressed. They are timely and to the 
point. 

The average engineer who records the knowledge that 
he gathers through the years and transmits it by pub- 
lication to thousands of readers should be treated as a 
member of that class to which is largely due the 
advancement of industrial knowledge. Unfortunately, 
the literary side of engineering is one that appears to 
be somewhat neglected by many engineers whose experi- 
ence would enable them to contribute to the technical 
press with advantage to themselves and to the engineer- 
ing world generally. Apart altogether from the 
pecuniary benefits derived, the mere act of expressing 
one’s knowledge in a clear and concise manner is a valu- 
able means of fixing the acquired knowledge firmly on 
one’s memory. 

Many industrial and engineering organizations for- 
tunately have men who are progressive and utilize 
their spare time during working hours, and also at 
home, in studying out and developing improvements 
along the particular line of work in which they are 
engaged. If these men have also the ability to write 
descriptions of improved tools and methods that are 
used in their plants, for publication in the technical 
press, why should they not have the moral right to do 
so without having their manuscripts scrutinized by 
some official at the plant before publication? Especially 
if the information is not in any degree in the nature of 
« trade secret belonging to their employers. 

How may the average engineer—a subordinate— 
write himself to the fore and continue to hold his job? 
This is a difficult question to answer, because there 
are many features in our industrial and engineering 
organizations that will sooner or later occur to retard 
his desired ambition. As an example, let us suppose 
that John Smith is employed in a large engineering 
establishment and he has the ability to write a number 
of articles for the technical press, chiefly with the view- 
point of payment for his contributions. Owing to his 
subordinate position, he endeavors to avoid self-adver- 
tising. He has been instructed by the superintendent 
of the plant to submit his manuscript for perusal before 
sending it for publication. True, he may have the cour- 
age to submit two or three of his manuscripts in the 
course of a year for his superintendent’s perusal, but 
it is unlikely that he will have the courage to submit 
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all his contributions in the course of twelve months. So 
he uses a nom-de-plume, or only his initials, for his 
articles, which obviously retards his progress in writing 
himself to the fore. Moreover, there are those higher 
up in the plant (also his own mates) who are prejudiced 
if they continually observe articles in the technical press 
under the man’s true name. True, sometimes photo- 
graphs and brief biographies of the authors of articles 
appear in the technical press, but they are only of 
special privileged writers. 

The position that an individual holds in an industrial 
or engineering organization makes a tremendous dif- 
ference in writing himself to the fore. A subordinate 
will find much difficulty, but those who are higher up 
and have the ability and privilege to contribute some- 
thing of interest and importance in their every-day 
work will ultimately reach the topmost pinnacle of their 
profession. 

In conclusion, it should be mentioned that technical 
writing trains one to think decisively, which is a great 
help to the man who desires to rise in his calling, what- 
ever it may be. The employee who cannot think in 
constructive lines is sure to remain in a rut, whereas 
the individual of ambition, who trains his mind, is 
fitting himself to take advantage of the opportunities 
that may occur in his profession. FE. ANDREWS. 

Manchester, England. 


Return Trap vs. Steam Pump for 
Boiler Feeding 


Mr. Sheehan, in an article appearing in the Jan. 19 
issue, refers to the habit of some salesmen and even 
manufacturers of power plant equipment of making 
rather strong statements which are not borne out in 
actual practice, and then he, himself, makes a few 
statements which are not “air tight.” Of course, it 
must be assumed that Mr. Sheehan is speaking from 
his own personal knowledge and experience, and since, 
as the saying goes, “one swallow does not make a 
summer,” so also are Mr. Sheehan’s conclusions indi- 
vidual and to that extent must be taken. 

In comparing the return trap versus the steam pump 
for boiler-feeding service, Mr. Sheehan approaches the 
problem from a theoretical standpoint, and this atti- 
tude is quite characteristic of the engineer, whether 
he be in the operating or the consulting end of the 
game. It cannot be denied that the theory of thermo- 
dynamics and mechanical formulas are not sufficiently 
developed to permit of solving such an apparently 
simple problem by this means, at least in so far as 
getting an answer is concerned, but the fact of the 
matter is that the answer arrived at in this way does 
not necessarily check up with actual practical results 
to any reasonable degree. To begin with, it is necessary 
to assume certain quantities, just as Mr. Sheehan as- 
sumes that his boiler-feed pump takes 80 lb. of steam 
and that because the trap has an atmospheric vent 
his 240 deg. water of condensation must drop down to 
212 deg. It would be quite out of order to argue that 
Mr. Sheehan was in any way wrong in any of his 
statements or conclusions, for they might easily be 
true under his particular conditions of operation, but 
it should be clearly understood that each plant is a 
problem unto itself and also that the method for apply- 
ing return trap practice to any given set of conditions 
is not standardized. 

The impression might be readily gained from the 
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article discussed that the question of return trap versus 
steam pump for boiler feeding was simply a matter 
of substituting the necessary trap capacity for the 
pump and letting it go at that. Although this may 
be a prevalent idea and perhaps common practice, 
nevertheless it is a superficial application of the return 
trap when its possibilities are understood and appre- 
ciated. 

Again, it might be assumed that all return traps 
function with the same degree of efficiency, which is 
far from true. It should be apparent that the local 
conditions under which the trap is installed and oper- 
ated have a considerable influence on its working effi- 
ciency, and therefore this matter of efficiency is never 
a constant quantity. 

The return trap salesman who approached Mr. Shee- 
han to discuss an installation on his paper machine 
evidently stressed the boiler-feeding part of his proposi- 
tion a little out of proportion to its true importance, 
although that really may have been the real idea he had 
to sell. What should have been of most importance to 
Mr. Sheehan, and still is for that matter, is whether 
and to what extent a return trap system of drainage 
would benefit the operation and output of his paper 
machine. Here again he would find on investigation 
that there might be several methods of applying return 
traps to this service and with varying results for each 
method. To emphasize this point there might be cited 
an instance coming recently to notice of a paper mill 
in the West operating three paper machine driers, each 
equipped with a well-known return trap system of drain- 
age. Effort was made by the mill to increase the out- 
put of these machines in spite of the fact that the 
machine manufacturers advised that the machines were 
doing all that could be expected of them. Another 
return trap system applied to one of the machines as an 
experimental unit increased the production of the 
machine to the extent of $100,000 per year. 

A well-known hotel in a Middle Western city having 
two 2,500- and one 1,250-sq.ft. boilers and 200-kw. 
generating set with the usual laundry, kitchen, heaters 
and vacuum heating equipment installed a return trap 
system which, including its erection* cost, paid for itself 
in the first six months of operation in fuel saving alone. 

Now, according to Mr. Sheehan’s methods of calcula- 
tion, it would be quite impossible to figure out any such 
savings or economies as these noted, and yet they are 
only incidents of every-day experience in return trap 
practice. As in every other field of endeavor, the wheat 
must be separated from the chaff and conclusions 
reached only after an understanding of what the various 
propositions actually have to offer. 

R. C. GAMMON, 
Morehead Manufacturing Company. 
Detroit, Mich. 








I read Andrew F. Sheehan’s letter on “Return Traps 
vs. Steam Pumps for Boiler Feeding” in the Jan, 19 
issue with a great deal of interest, and from his pres- 
entations of the conditions in his plant and the recom- 
mendations made by the trap salesman his rejection 
of the steam trap proposition cannot be criticised. But 
as some may take his letter as denial of the efficiency 
of traps in general, it calls for a reply from those who 
champion the trap method of boiler feeding. 

Mr. Sheehan discusses a particular instance and his 
conclusions, however valid, do not necessarily apply 
elsewhere; but even in his case it seems that the poor 
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“ase made for the trap was due to the salesman’s lack 
of sound trap knowledge. It is stated that the sales- 
man advised and insisted that the vent of the trap 
discharge directly to the air, and all of Mr. Sheehan’s 
calculations are based on this recommendation. Here 
is the fault in the whole proposition, for a direct return 
or lifting trap should always be vented back into the 
apparatus or system it is draining and never to at- 
mosphere. This has become a fixed rule with me and 
after making hundreds of installations I cannot recall 
more than one or two cases where atmospheric venting 
was practiced, and then it was a matter of convenience 
rather than necessity. 

With a trap vented back into the system, it is evident 
that the temperature of the condensate in the trap can- 
not fall below that of the steam (except by radiation) ; 
there can be no waste of steam to the air, and the live 
steam used for operating the trap is conserved. In 
short, such a method makes use of every B.t.u. in the 
steam except for a slight loss by radiation from the 
piping and the trap itself. Of course, traps installed 
on this principle must be correctly placed and piped up 
if they are to work satisfactorily, but there is nothing 
difficult about it if the common laws of physics are 
observed. 

Mr. Sheehan suggests that the vent of the trap might 
have been piped into the feed-water heater, his idea 
being to make use of the steam which the salesman 
proposed to waste, but with this hook-up not only would 
the steam used to operate the trap pass to the heater 
but throughout each filling period of the trap there 
would be a constant flow of steam from the machines 
being drained. In other words, the trap would not trap 
at all, but would merely function as a booster for the 
condensation. With steam at 10 lb. gage (estimated 
as the pressure carried on the machine) and such a 
direct flow, the heater would probably receive more 
steam than required for the duty it has to perform, 
and as any steam in a heater or exhaust system beyond 
the actual requirements escapes through the back- 
pressure valve, it is obvious that the steam vented by 
the trap would find is way to the air and be wasted 
just as surely as if it went to the air direct. It may 
be that in Mr. Sheehan’s plant there is such a demand 
for steam for heating duty that all the exhaust steam 
available and that vented by the trap in addition would 
be absorbed, but if so it is an unusual condition, for 
there are few plants that do not waste some of their 
exhaust steam at least part of the time. 

The foregoing argument is based on the supposition 
that all or part of the machine is on live steam, for of 
course if exhaust steam is used entirely it makes no 
difference, from an economy standpoint, whether the 
trap vents into the machine or heater, for both are 
part of the same exhaust system. But the trap should 
certainly not vent to the air. Only one set of circum- 
stances justifies this; that is, when the machine is oper- 
ated entirely on exhaust steam of which there is so 
much available that its waste is constant. In that case 
it is immaterial what venting method is used, though 
it is of particular importance to use a device that will 
operate with the minimum amount of live steam, for 
all operating steam will be wasted. As in the other 
cases, a trap would therefore be a better selection than 
a pump. W. L. OSWALD. 

Mount Vernon, N. Y. 
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Engineering Units 


Referring to the comments of James A. Harris on 
page 303 of the Feb. 23 issue, I accept his amendment as 
to the use of K.B.t.u. instead of M.B.t.u. There is logic 
in the substitution, and perhaps Mr. Harris also has in 
mind that the classical scientific tradition of Greece 
should take precedence of the Roman. 

With regard to the “therm,” it is my opinion that its 
suggested use to designate the B.t.u. would lead to con- 
fusion, although from its derivation it is an excellent 
name for a fundamental heat unit. The metric system 
uses the word “therm” to designate heat units of two 
or three different magnitudes, and the recent “practical” 
French system adopts the form “thermie” as a name for 
the tonne-degree Centigrade or 1,000 kilogram calories. 
If | am not mistaken, some British writers also employ 
“therm” to mean 100,000 B.t.u. 

As for the use of kilo for 1,000, I trust it may not be 
carried too far. A manufacturer of water-softening 
devices has already begun to talk in kilograins, perhaps 
because he has forgotten—as I have—how many grains 
there are in a pound. Some other advocates of the 
English system might desire to perpetuate their 
favorite units and introduce kilo-sixteenths-of-an-inch, 
or even kilohorsepower. This last I am sure you agree 
would violate all decency. Louis ELLIOTT. 

New York City. 


Boiler Scale 


I have read the editorial in the Feb. 2 issue on the 
subject of boiler scale, and note the comment about the 
losses due to various thicknesses of scale as reported 
trom different sources. 

In this connection the information contained in Bul- 
letin No. 11, entitled “Effect of Scale on the Transmis- 
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sion of Heat Through Loco.aotive-Boiler Tubes,” issued 
by the Engineering Experimental Station of the Uni- 
versity of Illinois in 1907, is of interest. The experi- 
ment, according to the bulletin, covered a period of 
several years and was carried out on tubes taken out 
of locomotives obtained from various railroads. The 
chart showing the percentages of losses due to scale, 
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contained in the bulletin and reproduced herewith, has 
been tabulated from the details given in those experi- 
ments. 

Among the conclusions reached in the bulletin as a 
result of the tests are the following: 

1. That the loss increases somewhat with the thick- 
ness of the scale. 

2. The mechanical structure cf the scale is of as 
much importance as or more importance than the thick- 
ness in producing this loss. 

3. Chemical composition, except in so far as it affects 
the structure of the scale, has no direct influence on 
its heat-transmitting qualities. 

Of course it is easy to believe that a porous scale 
does not offer as great resistance to heat transmission 
as does a hard solid scale. 

One of the first tests was made on a locomotive sup- 
plied by the Illinois Central Railroad. It contained 
236 tubes and the average thickness of the scale on 
the principal heating surfaces was «i in., yet the total 
weight of scale removed from those tubes was 360 lb. 
This weight was determined by removing the tubes and 
weighing them before cleaning, and again weighing 
them after the scale had been removed. 

The tubes were 2 in. outside diameter. This means 
that each tube was covered with more than 1} lb. of 
seale, notwithstanding it was less than 1 in. thick. 
The saving in fuel consumption after cleaning those 
tubes and replacing them in the locomotive was 9.55 
per cent. The bulletin expresses it in the following 
manner: 

“The loss due to scale in this boiler was 9.55 per 
cent.” 

Subsequent experiments by the station on locomotive 
tubes were made by laboratory tests on fourteen 2-in. 
tubes obtained from different railroads. The various 
thicknesses of scale varied from 0.02 to 0.13 in. and 
the waste of coal because of scale varied from 1.2 to 
15 per cent. C. 8. DAvIs. 

Buffalo, N. Y. 


Exhaust Steam Versus Live Steam for 
Heating Purposes 


It is an understood fact among engineers that ex- 
haust steam from an engine is better for heating pur- 
poses than live steam taken directly from a boiler and 
put through a reducing valve, but few are able to 
explain why this is so. 

It has been my experience in office-building practice 
that on certain days, such as Sundays and holidays, 
when there is no load for the engine but heat is still 
equired for the building, there is a considerable saving 
in coal if the engine is run at a small load, the building 

eing heated with exhaust steam rather than with live 
team. I have made a careful study of the foregoing 
atement and have come to the conclusion that the fol- 

Wing are the real reasons for this saving: 

Practically speaking, water boils at 212 deg. F. The 

at in the liquid water (212 —- 82) plus the heat 
equired to vaporize the water (970) is the total heat 

the steam (1,150 B.t.u.). There is no way to in- 
rease the amount of heat in this steam except by con- 
‘ining it and creating a pressure on it by getting more 
team in a given space. A steam boiler does this very 
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thing. It merely confines the steam and, consequently, 
increases its pressure by getting more steam into a 
given space. 

Now, how about the heat required in this pressure- 
raising operation? The total heat in one pound of steam 
at atmospheric pressure is 1,150 B.t.u. If this weight 
of steam were confined in a suitable vessel and the 
pressure raised to 110 lb. gage, only 40 more heat units 
would be added to the original 1,150 heat units already 
in the steam at atmospheric pressure. 

Now for the comparison of exhaust and live steam 
for heating purposes. We will use 110 lb. boiler pres- 
sure and carry it to the engine, at which place it will 
be about 100 Ib. It enters the cylinder and is expanded 
to as near atmospheric pressure as possible. This ex- 
pansion gives the steam a given velocity, and this 
velocity is what drives the piston. The engine is ar- 
ranged for the greatest economy, which means that 
when the steam is exhausted it has spent practically all 
of its velocity, thus using in the process the least 
amount of steam. 

Now, as I have stated before, this steam, when ex- 
hausted, should be practically motionless in addition to 
being very much wetter than when it entered the cyl- 
inder. It certainly must be almost at the point of 
condensation, or the point when it gives up its latent 
heat (970 B.t.u.). This, no doubt, is the best condition 
of steam for heating purposes. This steam, when it 
enters the heating system, is condensed almost imme- 
diately, thus giving up its heat in the most efficient 
manner. 

Take live steam from your boiler. It naturally has 
to be reduced first through a reducing valve to 2 or 
3 lb. pressure and in so doing is slightly superheated 
in addition to having its velocity increased considerably. 
This velocity is not spent in driving a piston, and con- 
sequently is used up on friction alone. Therefore, as 
this steam is moving faster in the heating lines and 
containing more B.t.u. per pound, a greater quantity 
passes a given point in a given time in this case than 
in the case of the exhaust steam before it comes to the 
point of condensation where it really does its work. 
This proves conclusively to me that much of the steam 
returns to the heater before it is actually condensed. 
For every pound that does this, 970 B.t.u. are lost as far 
as the heating system is concerned. Therefore, it is 
safe to believe that considerably more steam is used 
by this method of heating and in turn the coal con- 
sumption is naturally increased. 

Philadelphia, Pa. JOHN G. SMEDLEY, JR. 


[It is universally admitted that the generation of 
power from heating steam cannot increase the coal bill 
to any great extent. If all the energy produced by the 
engine or turbine were expended within the building, it 
would ultimately reappear as heat, creating, theoreti- 
cally at least, a condition where the generation of power 
would have no effect at all on the fuel consumption. 
But that the generation of power should actually reduce 
the coal bill seems contrary to the established principles 
of steam engineering, although some important personal 
or practical factor may have been overlooked. Power 
does not admit the soundness of all of Mr. Smedley’s 
arguments, and, pending the production of more decisive 
proof, also questions the supposed fact of lower fuel 
consumption with power generation. 
ments will be left to the readers. 


Detailed com- 
Editor. } 
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A new slant on things observed in and out of the power plant 











| What Happens and Why? 











The Quarter-Turn Belt 


S EVERYBODY knows, a belt will 

rise to the crown of a pulley if it 

is given a little encouragement. The 

nature of this encouragement may be 

expressed by the following simple rule: 

Always lead a belt onto a pulley in the 
center plane of the pulley. 

That is to say, the belt must run 
‘square” onto the pulley. Another way 
to put it is that imaginary extensions 
of the spokes (or the web) must hit 
the center line of the portion of the belt 
that is approaching the pulley. 

When leaving the pulley, on the other 
hand, the center line of the belt may 
make a small angle with the center 
plane of the pulley without disturbing 
operation. 

The arrangement shown in Figs. lt, 
2, 3 and 4 illustrates these principles. 
If the handle at one end of the weighted 
belt is raised or lowered in the center 
plane of pulley (Fig. 2), the belt will 
not come off. Moreover, the handle 
may be pulled down at an angle, as 
shown in Fig. 3, without running the 
belt off the pulley. But if the handle 
is raised with the belt at an angle 


‘ 


(Fig. 4), the belt will work off the 
pulley on that side. 

Figs. 5 and 6 show two views of a 
pulleys 


quarter-turn belt, the being 
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Figs. 5 and 6—Correct setting of pulleys for a quarter-turn belt. 














Fig.6 
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Fig. 7— 


Method of joining belt to equalize stretch on two edges 


* 





Fig.3 


Figs. 1, 2, 3 and 4—Demonstration that a belt must approach a pulley squarely 
but may leave it at an angle 
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Fig.4 


properly arranged in accordance with 
this principle. Note that in each view 
the belt running onto the pulley shown 
edgewise is perpendicular to that shaft. 
The belt leaves both pulleys at an angle. 
With the short center distances shown, 
the belt is given a severe edgewise 
bending each time it leaves a pulley. 

The severity of this bending may be 
reduced by increasing the distance be- 
tween the shafts, decreasing the pulley 
diameters or by using a narrower belt. 
At the best the belt will tend to ac- 
quire a crescent shape if joined in the 
ordinary manner, because all the 
stretching will then come on one edge. 

To overcome this, the belt may be 
laced with a 180-deg. twist, bringing 
the flesh side of one end flush with the 
hair side of the other at the joint. 
With this arrangement the stretch is 
first on one edge and then on the other, 
so that the belt has no tendency to 
assume a crescent shape. 

If the belt as joined in Fig. 7 is 
considered as a single piece of leather, 
it constitutes what the mathematicians 
call a surface with a single side and 
a single edge. This can be proved by 
following along “one” edge (or “one” 
side) with a pencil. “Both” edges (or 
“both” sides) will be marked. Try it 
for yourself with a paper model, made 
by pasting together the two ends of a 
long strip after twisting one end 180 deg. 
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New and Improved Equipment 
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Modine Unit Heater 


For the heating of factories, ware- 
houses, auditoriums and similar build- 
ings, a new type of unit heater, in 
which a motor-driven fan delivers air 
through a heating coil and distributes 
the heated air in any desired direction, 
has been thought out by the Modine 
Manufacturing Co., Racine, Wis. The 
heater consists of three major parts: 
the heating element, which resembles 
an automobile radiator; the manifold 
and frame assembly, and the fan unit, 
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Fig. 1—Modine unit heater 


all assembled in the compact unit 
shown in Fig. 1, and weighing, com- 
plete, 125 Ib. 

The units are tested to 150 Ib. hy- 
drostatic pressure and may be used as 
supplementary equipment on existing 
steam and hot-water systems that are 
inadequate, or as the complete equip- 
ment on new installations. The usual 
method of support, made feasible by the 
light weight, is simply to suspend the 
unit from the steam line by means of 
a length of pipe and a union, as indi- 
cated in Fig. 2. The steam enters the 
unit through this supporting pipe and 
the condensation is carried away 
through the small return line attached 
to the bottom of the unit. 

After installation the heater can be 
turned on the union connections, so that 
the heated air stream can be sent out 
in any desired direction. The normal 
angularity of discharge is 10 deg. be- 
low the horizontal, but by attachment 
of adjustable deflectors the vertical di- 
rection of heat discharge may be varied 
as desired. 

With steam at 5 lb. pressure and a 




















Fig. 2—Heater suspended from steam 
line can be turned to discharge 
in any horizontal direction 


room temperature of 60 deg. F., the 
heater is rated at 165,000 B.t.u. per 
hour. The fan unit is designed to pass 
approximately 2,000 cu.ft. of air per 
minute through the heater, and this is 
distributed over a wide area where 
most needed. Heated air from upper 
levels is drawn into the fan and forced 
into circulation in the lower working 
levels. This tends to equalize tempera- 
tures and thus maintain more heat at 
the floor level. 


Trane Heavy-Duty 
Blast Trap 


A type of steam trap having seven 
valves operated by thermostatic bel- 
lows is a recent development of the 
Trane Co., La Crosse, Wis. The ther- 
mostatic element is the same as used 
in the radiator trap, which has been 
manufactured for some years by this 
company. In the new trap the bellows 





Trap with multi valves operated by 
thermostatic bellows 


are not connected in any way and each 
functions independently to close its re- 
spective outlet when steam reaches it. 

The bellows are arranged to operate 
under balanced pressures—that is, the 
pressure on the inside of the bellows 
and the pressure surrounding are the 
same at all times. This tends to in- 
crease the life of the bellows and allows 
it to be used in higher pressures than 
would be possible with an unbalanced 
pressure. As the trap operates on the 
thermostatic principle, no auxiliary 
vents are required. 

The traps are designed for pressure 

















Pickering governor with weighted stop 
motion and guarded gears 


up to 125 lb. and are made in 14, 134 
and 2 in. sizes, giving capacities rang- 
ine from 1,000 to 15,000 Ib. of water 
per hour, depending upon the size and 
pressure, 


Improved Pickering 
Governor 


Recent improvements made to the 
line of governors put out by the Picker- 
ing Governor Co., Portland, Conn., in- 
clude the use of a weighted stop-motion 
and a guard around the bevel gears. 

Referring to the illustration, which 
shows a governor arranged with verti- 
eal drive, the usual torsion spring used 
to trip the valve mechanism should the 
governor belt break or run off the 
pulley is replaced by the weight A car- 
ried on a lever suspended from the 
idler pulley bracket. The weight is 
made sufficiently heavy to insure trip- 
ping of the valve under practically all 
conditions of service. The trip can be 
made to operate in either a clockwise 
or counter-clockwise direction as may 
be desired and is also adaptable to 
governors having horizontal drives. 

The guard around the gears previ- 
ously referred to is shown at B. This 
guard protects the gears from dust and 
other foreign substances as well as 
provides a safety feature. 
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Experiences with the 


Combustion of 
Fuel Oil 
By J. F. BARKLEY} 

In the course of the government’s 
fuel economy survey of its own power 
plants, studies and tests have been 
made of various oil-burning equipments 
under power-plant boilers. 

In the combustion of an oil particle 
it is the carbon that is the more diffi- 
cult to burn. It separates out as soot 
at the slightest provocation and causes 
much heat loss. This may happen due 
to a chill, as meeting with the boiler 
tubes, or a lack of air at the right 
moment. It may occur without the 
slightest indication in the usual flue- 
gas analysis. To illustrate, the data 
in the accompanying table are taken 
from Bureau of Mines Bulletin 214, by 
H. Kreisinger and others. These sam- 
ples were taken at a spot in a furnace 
just before the gases entered the tubes. 
They are representative, however, of 
completed combustion in some furnaces, 

VARIATION OF SOOT WITIT FLUE-GAS 

COMPOSITION 


Soot 

Flue-enas Analysis, (Per Cent 

_ - Per Cent ——-—-——~ of Carbon 
COs C2 co in Oil) 
11.6 5.0 0.0 9.5 
1.2 5.6 0.0 7.1 
12.4 3.9 0.0 6.5 
12.3 4.5 0.0 1.9 
14.2 2.0 1.0 3.6 
14.5 1.2 0.2 Fee 


It will be noted that there is a great 
heat loss even when there is plenty of 
O, and no CO. In the next to the last 
sample CO had appeared, but there was 
less loss due to soot. In general, how- 
ever, along with CO and low O:, loss 
due to soot may be expected as shown 
by the last sample. The analysis of 
the ‘products of combustion without 
the soot factor being taken into con- 
sideration may lead to false concep- 
tions in the correct design of furnaces. 

For each furnace arrangement there 
is a certain percentage of CO. that 
gives the best results. The rule of 
adjusting burners to secure a_ slight 
haze of smoke may at times be quite 
wrong, as this smoke haze can fre- 
quently be secured with various per- 
centages of COs for the same furnace. 
Furnaces in which the carbon of the oil 
constantly tends to “drop out” as soot 
often give greater over-all efficiencies 
with considerable excess air. The exact 
way of establishing the correct CO, for 
a furnace is by a test where the water 
and oi! are weighed. 

When these various burners are 
placed in the hands of the ordinary fire- 
man for general operating purposes, 
the following has been observed: He 
finds that the mechanical natural draft 
burner is very sensitive and requires 
delicate adjustments to get the best re- 
sults. Where several burners serve one 
furnace, each burner has its own pecull- 
urities. Frequently the fireman. will 
get a deposit of carbon in the furnace 
in the form of a mound 2 ft. high. 
Later he may burn it up and not just 
understand how it all happened. 

The burner is affected appreciably by 

extracts from Report of Investigation, 
Serial No, 2730, U. S. Burenu of Mines. 


‘Fuel engineer, Bureau of Mines, Depart- 


ment of Commerce. 
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small changes in the draft, such as are 
-aused by various wind velocities across 
the top of the stack. It requires con- 
stant attention to maintain any close 
setting. A damper on the boiler that 
can be moved extremely small amounts 
with accuracy is needed. Careful 
damper adjustment gives better results 
than continued adjustment of the sec- 
ondary air registers. In general, the 
fireman is told that he has the best 
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results when he is just getting a light 
smoke. He is probably warned not to 
make too much smoke, so he uses plenty 
of air and does not try to get too near 
the limit. A test condition of 11.6 per 
cent CO. and 5.4 per cent O. drops to 
9.6 per cent CO. and 7.4 per cent O:. 
Under these conditions he usually has 
a nice looking flame, can carry his load, 
and he ceases to bother a great deal 
about refined adjustments for efficiency. 


Power and Process Steam from 
Higher Pressures 


N DISCUSSING the use of higher 

steam pressures in industrial plants 
before the February meeting of the 
Technical Association of the Pulp and 
Paper Industry, A. C. Darling of the 
General Electric Co. observed that in- 
quiries received by manufacturing com- 
panies recently indicate a marked trend 
among industrial plants toward con- 
sideration of boiler pressures consider- 
ably in excess of those now in general 
use in the industrial field. The rela- 
tive pressures are of the order of 100 
to 250 lb. gage in present use, whereas 
those under consideration are from 300 
to 450 lb. gage. The purpose of pro- 
posed change can be none other than an 
expectation of increased economy. Both 
new construction and plant extension 
include the proposed higher pressures. 
Mr. Darling’s remarks were in part: 

The pressure and temperature to be 
selected for a central station can be 
settled wholly on the basis of maximum 
economy consistent with safe practice. 
The problem of the industrial plant 
adds another and possibly a more im- 
portant factor—namely, the effect of 
temperature on materials treated by 
process steam. In some cases bulk heat 
is required with no restriction on the 
method used to supply this heat—in 
other words, the heat may be furnished 
in a smaller weight of a high temper- 
ature or in a large weight of lower 
temperature. Other processes restrict 
the upper limit of temperature and 
therefore establish the initial steam 
conditions. 

The application of the foregoing 
argument to pulp and paper mills is not 
difficult to appreciate. There are two 
essential requirements to meet—sensi- 
ble heat in the form of steam for 
digesters, cookers evaporators, drying, 
softening and building heating, and 
heat in the form of available energy 
for producing the power needed to 
drive machines. Heretofore heat re- 
quired for process at temperatures cor- 
responding to more than 50 lb. gage 
has, in general, been secured direct 
from the boiler. The sensible heat at 
various pressures is a maximum at 
about 430 lb. Superheat may be added 
to give greater sensible heat. It is 
expected that the coil cost in the size 
of plants common to industries and 
using the higher pressure will be equal 
to or less than that obtained with the 
present steam conditions. The cost of 
operation and maintenance remains 
practically a fixed amount, and the 
fixed charges on plant increase very 
slowly, as the housing cost is less, some- 





_*Abstract of paper read before the New 
York meeting of the Technical Association 
of Pulp and Paper Industry, Feb, 22, 1926. 


what offsetting the increase in the 
equipment portion. The total cost of 
operation will, it is expected, be mate- 
rially less. 

There are two possible methods of 
adapting machine designs to the prob- 
lem. Assuming a suitable boiler pres- 
sure and temperature, the lower pres- 
sure steams may be obtained through 
an extraction turbine having one or 
two extraction openings with non- 
throttling action and combined with a 
condenser, which is essential to secure 
constant speed or permit the unit to 
generate more power than is available 
between boiler and extraction pres- 
sures. If, on the other hand, a suit- 
able self-governed electrical system can 
be utilized to establish constant speed, 
a non-condensing turbine may be used 
that will generate power in proportion 
to the process steam required. The 
latter is the less expensive installation 
in cost per kilowatt generated by proc- 
ess steam, as both the turbine is less 
expensive and the condenser is elimin- 
ated. Many modifications of these main 
methods are available for the particular 
circumstances, one of which partly 
offsets the variable load on the non- 
condensing turbine with its boilers and 
can be applied as well to the extraction 
machine and its boilers. By adding a 
steam accumulator to the process steam 
pressure line or lines, a reservoir is 
provided from which to draw peak 
steam demands and into which may be 
fed excess power steam during periods 
of low process use. 

In plants using suitable turbines 
operating at lower pressures, an im- 
provement can be made in their oper- 
ating efficiency. If the high-pressure 
turbines are designed to exhaust at 
temperatures suitable for process, it is 
possible to divide the exhaust steam 
into two portions, that required for 
process and that required or that can 
be used in the lower pressure turbines. 
The efficiency of the latter will be 
materially improved by added super- 
heat in their throttle steam and other 
losses will be offset. Resuperheating 
-an be accomplished either in the high- 
or low-pressure boilers or by separate 
superheaters. This suggestion is an 
accepted one in central-station practice 
but applied to turbine stage resuper- 
heating. Reheating of boiler feed 
water at the higher exhaust conditions 
will cause an increase in the efficiency 
of the cycle. 

The type of turbine that best lends 
itself to this field is the multi-stage 
design with its inherent high economy. 
The cost of a larger number of stages 
over a smaller number is well justified 
by the imprévement in water rate. 
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96,332 Engineering Students 
in American Colleges 

Enrollment in engineering colleges 
and schools throughout the United 
States for the school year of 1925-1926 
numbers 56,332, according to a special 
report made public through the Bureau 
of Education at Washington. 

The report covers 143 educational in- 
stitutions where various branches of 
engineering are taught. It shows elec- 
trical engineering heading the list with 
18,204 students. Civil engineering is 
next with 12,502 while third on the 
list is mechanical engineering the num- 
ber of students taking this course 
amounting to 10,662. Other courses 
are chemical engineering with 4,887 
students, architectural engineering with 
2,529 students and mining and metal- 
lurgy with 2,076 students. 


Diesel Engine 30-Day Test 
Completed on March 4 

A Diesel engine completed a thirty- 
day non-stop trial test on March 4 at 
the Buffalo plant of the Worthington 
Pump & Engine Co. and convinced 
two representatives of the United States 
Shipping Board that it had met all the 
requirements necessary for long sea 
voyages. The engine will be delivered 
to the Fleet Corporation, its owner, and 
installed on a Shipping Board freighter, 
the first of fourteen to comprise part of 
the $25,000,000 Dieselization program 
of the Shipping Board. 

Carrying a full load of 2,900 hp., 
the Diesel engine showed unlooked-for 
reliability and endurance, according to 
the group of interested engineers and 
technical experts watching this ex- 
traordinary test. 


Chicago Diversion Reaches 
Supreme Court 


The Supreme Court is now consider- 
ing arguments as to its authority to 
consider the merits of the quarrel over 
diversion of water from Lake Michigan 
by the Chicago Sanitary District. 
Wisconsin, sustained by the other lake 
states, Ohio, Pennsylvania, Minnesota, 
Michigan, Indiana, and New York, are 
challenging the right of the Secretary 
of War to grant the permit under 
which the water is’ being taken. 
Illinois, the Sanitary District of Chi- 
cago, with Missouri, Kentucky, Tennes- 
see and Louisiana, have filed briefs in- 
sisting that the suit must be dismissed 
for want of jurisdiction by the Supreme 
Court. 

Secretary Hoover in a speech on the 
inland waterways of Mississippi system 
to the Gulf at Chicago on March 9, 
quoted the United States Army en- 
gineers as reporting something less 
than one-sixth of the drop in the lake 
levels due to diversion from Lake 
Michigan at Chicago and five-sixths to 
the climatie cycle. 





British Coal Commission Advocates Govern- 
ment Ownership and Private 
Operation of Coal Mines 


Recommends a Permanent Commission to Acquire and Administer 
Coal Mines Amalgamation of Small Units and 
More Scientific Research 


CCORDING to dispatches from Lon- 
don, published in the New York 
Times, the British Coal Commission, 
after months of debate and deliberation 
issued its report on March 10. A few 
of the outstanding findings seem to be: 


That those drafting the report em- 
phatieally reject the suggested policy of 
nationalization of the mines. They insist 
that private enterprise must continue to be 
the basis of the British mining industry. 

The report is equally emphatic in declar- 
ing that the coal subsidy—in foree since 
last August, when Premier Baldwin, by 
granting it, postponed the final solution of 
the coal problem until next May—should 
stop immediately and should never be re- 
peated. In so deciding the drafters of the 
report line up firmly against all those who 
are advocating further purely temporary 
remedies, and in support of those wishing 
to see the coal crisis brought to a head 
once and for all by drastic means. 

Having stated their emphatic hostility 
to nationalization of the British mines, the 
drafters of the report come out with equal 
emphasis in favor of having the govern- 
ment purchase and become the future 
owner of all mineral property, that is, of 
having the government own the = actual 
mineral deposits of Great Britain while 
granting to private enterprise concessions 
for working them. 

The striking point about the report is that 
it does not merely attempt to solve the 
present deadlock but courageously seeks to 
adapt the entire coal industry—one of the 
basie industries of Britain—to the changed 
conditions in the rest of the modern world. 

The chairman of the commission making 
the report is Sir Herbert Samuel. The 
three other members are General Sir Her- 
bert Lawrence, Sir William Beveridge and 
Kenneth Lee. The commission also had 
the assistance, as assessors, of William 
Brace, A. E. Cutforth, Waleott Gibson, 
Major H. M. Hudspeth and Dr. C. H. 
Lander. C. S. Hurst acted as secretary 
and F. C. Starling as assistant secretary. 


ADVOCATES PERMANENT COMMISSION 


Appointment of a coal commission is 
advocated under the authority of the Sec- 
retary of Mines to acquire and administer 
the mineral property. 

Further important recommendations of 
the report are, amalgamations of many of 
the present small units of coal production, 
closer combination of mining with allied 
industries, state-aided research and forma- 
tion of co-operative selling agencies. 

The commission considers inevitable the 
closing of a number of collieries, which 
may necessitate the transfer of labor on a 
considerable seale, and it suggests that the 
government prepare. plans in advance and 
provide funds for rendering practical assist- 
ance in this connection, 

Finally, the report states that the way to 
prosperity lies along three chief lines of 
advance: 

The greater application of science to the 
mining and using of conl: larger units for 
production and distribution, and a fuller 
partnership between employers and em- 
ployvees 

Along all these lines it is declared that 
progress must come principally from within 
the industry. But the government can also 
help materially—-by payments in aiding 
research: by removing obstacles to amalga- 
mation now existing; by determining con- 
ditions of new leases as the owner of min- 


erals; by legislation for the establishment 
of pit committees and of profit sharing. 
“The future depends primarily,” the re- 
port concludes, “upon the leadership and 
general level of opinion among the mine 
owners and miners of Great Britain.” 


- ‘ > SP ; 
Wants New York’s St. Lawrence 
. . 
Power Rights Defined 

The rights of New York State in 
St. Lawrence River water power should 
be determined judicially or by agree- 
ment between the state and the nation 
before any treaty regarding St. Law- 
rence water power is_ entered into 
between the United States and Canada, 
according to a memorial to President 
Coolidge made by the Merchants’ Asso- 
ciation on March 9. 

Without such determination of New 
York State’s rights, any international 
treaty on the subject might later prove 
to be an unlawful invasion of state 
rights, according to the memorial, 
which said in part: 

The decisions of the New York Court of 
Appeals and of the United States Supreme 
Court appear to confirm the right of the 
State of New York to the title to the land 
forming the bed of the St. Lawrence 
River, between the low-water line along 
the New York frontage on the river and 
the international boundary, including, 
therefore, the bed of the river at all points 
where it is proposed to locate the Amer- 
ican portion of the several water-power 
sites included in the proposed St. Lawrence 
Waterway project. 

These lands under water are held by the 
sovereign power of the State of New York, 
and cannot be alienated by the state, as 
determined by the judicial Gdeeisions eited 
above. The United States, therefore (save 
in the exercise of its war power) cannot 
acquire said lands for any purpose what- 
soever, either by purchase or condemna- 
tion, except for purposes of navigation. 

The following important questions are 
thus raised: 

(a) Has the United States power to 
acquire or control any lands” under water 
in the St. Lawrence River, within the 
boundaries of the State of New York for 
any purpose save for the regulation of 
navigation? x 

(b) Assuming that the United States has 
power to acquire such lands and to con- 
struct works required for the regulation 
of navigation, can it use such lands or 
works for any other purpose? Can it 
acquire additional contiguous lands and 
construct additional works not required for 
purposes of navigation but devoted to the 
development of power? 

(c) By what authority of law ean the 
United States undertake the development 
and disposal of power within the territory 
of the State of New York without the 
assent of the state, and in derogation of 
its right of control and regulation”? 

(d) If the United States, by the exercise 
of its unquestioned right to regulate navi- 
gation, builds dams and creates Water 
power, what are its rights if any, with 
respect to the owne rship, disposal and con- 
trol of such power? What are the con- 
flicting rights, if any, of the state in that 
respect ? 
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Senate Passes Amended Muscle Shoals 
Resolution 51 to 26 


Joint Committee of Six To Be Appointed from the Senate Committee 
on Agriculture and House Committee on Military Affairs— 
Fertilizer Production To Be Safeguarded 


FTER amending the House Muscle 

Shoals resolution so as to provide 
for the distribution of power, the 
Senate on March 8 passed the measure. 
Other amendments extended the period 
during which the joint committee may 
work and changed the language so as 
to make sure the committee could con- 
sider more than one lease. 

One of the significant phases of the 
renewed consideration of the matter is 
the unmistakable evidence of opposi- 
tion to any plan which would place the 
power in the hands of an unregulated 
company. It also is apparent that 
many senators think that there is ample 
room for improvement in the super- 
vision of rates by the state public serv- 
ice commissions. Consolidations among 
power companies are not viewed with 
the same suspicion as are mergers in 
other industries because of the very 
obvious efficiencies which result, but 
because of the growing strength of the 
individual power companies there is a 
pronounced feeling that they should be 
better regulated. 

The concurrent resolution agreed to 
is as follows: 

Resolved 
tives (the 


by the House of Representa- 
Senate concurring), That a joint 
committee, to be known as the Joint Com- 
mittee on Muscle Shoals, is hereby estab- 
lished to be composed of three members to 
be appointed by the President of the Senate 
from the Committee on Agriculture and 
Forestry and three members to be ap- 
pointed by the Speaker of the House of 
Representatives from the Committee on 
Military Affairs. 

The committee is authorized and directed 
to conduct negotiations for a lease or leases 
of the nitrate and power properties of the 
United States at Muscle Shoals, Ala., in- 
cluding the quarry properties at Waco, Ala., 
for the production of nitrates primarily and 
incidentally for power purposes, such power 
to be equitably distributed among the com- 


munities and states to which it may be 
properly transported, in order to serve na- 
tional defense, agriculture, and industrial 
purposes, and upon terms which so far as 
possible shall provide benefits to the gov- 
ernment and to agriculture equal to or 
greater than those set forth in H. R. 518, 
Sixty-ceighth Congress, first session, except 
that the lease or leases shall be for a 
period not to exceed 50 vears, 

Said committee shall have leave to report 
its findings and recommendations, together 


with a bill or joint resolution for the pur- 
pose of carrying them into effeet, which bill 
or joint resolution shall, in the House, have 


the status that is provided for measures 
enumerated in clause 56 of Rule XI: Pro- 
vided, That the committee shall report to 
Congress not later than April 26, 1926, 


Leaders in House and Senate reached 
an agreement on March 11 as to the 
form in which they will propose the 
final resolution. The proposed changes, 
however, will have to be approved by 
each House. After the reference to 
lease or leases in the amended resolu- 
tion these leaders proposed to add: 
‘But no lease or leases shall be recom- 
mended which do not guarantee and 
safeguard the production of nitrates 
and other fertilizer ingredients, mixed 
or unmixed, primarily as_ hereinafter 
provided.” 

The effect of this change some believe 
destroys the intent of the Caraway 
amendment, which was that all power 


not used for fertilizers should go into 
distribution. The amendment means, 
some believe, that power can be used to 
support fertilizer production. 

The leaders also propose an addi- 
tional proviso making it mandatory to 
report true copies of all bids received 
in addition to the one which they recom- 
mend. As this is written no announce- 
ment has been made of the personnel 
of the joint committee but it is under- 
stood that the ranking members of the 
Senate Committee on Agriculture will 
not be chosen. 

The final vote on the amended reso- 
lution was 51 to 26. The opposition 
was made up largely of the advocates 
of public ownership and those with a 
leaning that way. 

There was surprise when the vote 
was taken on the first amendment. 
Despite the full weight of the Presi- 
dent’s influence and a week’s importun- 
ing by Senator Heflin and other advo- 
cates of an unamended resolution only 
thirty Senators voted against the Cara- 
way proposal to provide for more than 
one lease. Forty-seven Senators voted 
for the amendment. The _ Lenroot 
amendment advancing the date of the 
report to April 26 was adopted 59 to 20. 

The amendment around which so 
much of the week’s discussion had 
raged, that of Senator Caraway pro- 
viding that the power is “to be equally 
distributed among the communities and 
states to which it may be properly 
transported,” was carried 47 to 30. 
Efforts to cut down the period of the 
lease were unsuccessful, as was the 
attempt to make the lease revokable 
on short notice. 

Senator Smith proposed this bill, sug- 
gesting operation by a government 
corporation, as a substitute but only 
twenty-eight senators joined him in 
voting for it. 

Senator Harrison of Mississippi, in 
the course of the debate on the distribu- 
tion of power, called attention to the 
fact that the Underwood bill of the last 
Congress provided for the distribution 
of any power not required for fertilizer 
manufacture. 

A joint letter submitted by the Na- 
tional Grange and the American Farm 
Bureau asked that the power “be de- 
voted to the farmer’s purpose in indus- 
trial chemistry and fertilizer manu- 
facture.” 

Senator Norris urged public develop- 
ment of the entire Tennessee River so 
that the South, “would be supplied 
with electricity at not to exceed two 
cents per kilowatt-hour.” Under man- 
agement like that of Ontario, he said 
the region would become the chief man- 
ufacturing section of the country. 


Use of $600,000 of tribal funds for 
the development of water power in the 
Menominee Indian reservation in Wis- 
consin is proposed in a bill introduced 
by Representative Browne. 
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Public Utility Plant Output 
for January 


The average daily production of elec- 
tricity by electric public-utility power 
plants in January was_ 197,300,000 
kw.-hr., a little less than the revised 
daily rate for December. The amount 
of electricity generated by public-util- 
ity power plants in January of this 
year was nearly 10 per cent larger than 
the output for January, 1925. The 
amount produced by the use of water 
power was 15 per cent larger and the 
amount produced by fuel power was 7 
per cent larger. 


Proposed Inspection Laws for 
New Jersey 


On Feb. 16 there was introduced into 
the Assembly of the State of New 
Jersey by Russel S. Wise, bills No. 512 
and 513 dealing with inspection of 
engines, boilers, and pressure vessels, 
etc. The purpose of bill No. 512 is to 
regulate and license under the Depart- 
ment of Labor, plants using internal 
combustion engines, electrical motors 
and generators within a certain horse- 
power range, and is intended to sim- 
plify the application of penalties for 
violations. Bill No. 513 contemplates 
the placing under the Engineers’ Li- 
cense and Steam Boiler Inspection Bu- 
reau certain other hazardous pressure 
vessels; to make more specific the re- 
quirement that an inspection certificate 
be obtained by the owner of the boiler, 
etc., from the Department of Labor and 
pay a fee of one dollar therefor; and 
that the fees for inspection of boilers, 
etc., by inspectors in the employ of the 
Department of Labor be changed to 
cover more nearly the cost of such in- 
spection, 


New Power Program in Great 
Britain 


The new electrical power program of 
Great Britain, outlined by the Prime 
Minister, will be presented to Parlia- 
ment during the coming session. This 
electricity bill, if passed, will be of 
great interest to the country as a whole, 
and will vitally affect its industries. 

The main objects of the bill are the 
standardization of the frequency, at an 
estimated cost of £10,000,000; the lay- 
ing of interconnecting cables between 
industrial areas; the reduction of the 
number of generating stations from 
584 (at present) to 60; and the lower- 
ing of rates for electric current. 

The plan outlined by the Prime Min- 
ister includes the creation of a national 
power board which will deal with mat- 
ters of policy. The present electrical 
commissioners are to continue as tech- 
nical advisors with particular reference 
to standardization and unification work 
now in progress, which, owing to the 
increased power granted, will be ex- 
pedited. 

The sites for the new generating 
stations will, as far as possible, be on 
rivers and canals. It is estimated that 
it will take 15 years to develop this 
project and that ultimately the annual 
consumption of electricity in the 


United Kingdom will be raised to at 
least 500 kw.-hr. per capita.—Commerce 
Reports. 
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Huge Cranes for East River 
Plant Shipped 


Two electric traveling cranes, each 
crane having a main hoist of 200 tons 
-apacity and an auxiliary hoist of 25 
tons capacity with a span of 58 ft. and 
a vertical lift of 110 ft., has recently 
been shipped on 16 freight cars by the 
Whiting Corporation from Harvey, Ill., 
to the New York Edison Co., for erec- 
tion in the East River station at New 
York City which is now under construc- 
tion. 


Examinations for Steamboat 
Engineers To Be Uniform 


The Steamboat Inspection Service of 
the Department of Commerce, is work- 
ing upon a uniform set of examinations 
for those applying for licenses of Engi- 
neer, first, second, and third grade; 
Master; Chief Mate, second and third 
Mate. 

Heretofore the examinations have 
been given by the Supervising Inspec- 
tor in each respective district and as a 
consequence the applicants have under- 
gone different tests in different areas. 
With the completion of the uniform 
procedure now being compiled at Wash- 
ington all applicants for the various 
kinds of grades and licenses will be 
examined uniformly. 


700-Lb. Pressure May Be Used 
for Naval Boilers 

The first two 10,000-ton post-treaty 
cruisers to be built for the United 
States, the “Salt Lake City” and the 
“Pensacola,” may represent as radical 
a departure in marine engineering 
practice as was the adoption of electric 
drive for all recent battleships and for 
the airplane carriers “Lexington” and 
“Saratoga.” 

As originally designed by the Navy 
Department, the ships would be pro- 
pelled by geared turbines, which, to save 
engine weight, would be driven by 
steam under a 700-lb. pressure as com- 
pared to 300 or less now generally used 
afloat by all nations. The increase in 
pressure carried with it the necessity 
of redesigning boilers, all steam lines, 
packing glands and other parts of the 
engine plant that must bear the greatly 
increased strain. 

Final decision depends on the suc- 
cess of prospective bidders for con- 
struction of the “Salt Lake City,’ who 


are preparing to submit alternative 
bids based on normal pressure steam 


plants of their own design. The open- 
ing of bids for the ship was delayed 
to permit the various shipbuilding com- 
panies more time to complete these al- 
ternative designs. 

If they are successful in designing 
boiler and turbine installations for the 
standard steam pressure range that 
will assure the same power and speed 
for the ships and not involve an in- 
crease in deadweight that would go 
beyond the treaty limit of 10,000 tons, 
the lower pressures might be accepted. 

In that event the experiment in high 
pressure would be deferred until a new 
supply vessel or collier is authorized, 
to avoid risking failure or protracted 
modification with a ship built to be an 
important combat unit of the fleet. 
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Saguenay Power for Zine 
Smelter Works 


Further demands for power in the 
Saguenay district of Quebee are to ac- 


company the proposed establishment 
of a new industry there. An American 
syndicate, with headquarters in New 
York, is understood to have under con- 
sideration the construction of a zine 
smelter, the Saguenay district being 
chosen because of the fact that there 
is plenty of power available. The com- 
pany expects to produce around 100,- 
000 tons yearly, and 50,000 hp. will be 
needed to operate the plant. 


Power Project in Valparaiso, 
Chile, Planned 


The projected Valparaiso, Chile, 
water supply installation includes the 
plan for a hydro-electric system to 
supply light and power to the towns 
along the route of the aqueduct from 
the Andes Mountains to the city of 
Valparaiso. 

This aqueduct will be about 125 miles 
in length and will have a capacity of 
about 180,000 to 200,000 cubic meters of 
water per day. As there are several 
sites suitable for hydro-electric gen- 
erating stations, and the total head 
from the mountains to the sea is over 
5,000 ft., it is expected that there will 
be no difficulty in generating about 
40,000 kilowatts. 

Construction companies interested in 
this project may secure the name of 
the consulting engineer in charge by 
writing the electrical equipment divi- 
sion, Bureau of Foreign and Domestic 
Commerce, Washington, D. C., asking 
for number Chile 196112. 


Edison Company Seeks to En- 
join Los Angeles Steam Plant 


In the application for an injunction 
filed in the Superior Court Feb. 27 by 
the Southern California Edison Co. 
against the Board of Water and Power 
Commissioners of the City of Los An- 
geles and E. F. Seattergood, chief elec- 
trical engineer of the Bureau of Power 
and Light, the Edison company seeks as 
a taxpayer to restrain the board from 
what it charges is a threatened misuse 
of public funds. The complaint is 
directed specifically against the propo- 
sal of the Water and Power Board to 
construct at Los Angeles Harbor a 
steam standby plant involving an ex- 
penditure of between $2,500,000 and 
$3,000,000. The company declares that 
such a plant is wholly unnecessary be- 
sause of the contract which the city 
has with the Edison company to furnish 
all the electricity which the city needs 
beyond the output of its water-power 
plant, this power contract having been 
one of the considerations in view of 
which the company relinquished to Los 
Angeles its distributing system within 
the city, and that the company, largely 
for the purpose of carrying out this 
obligation, has now under way an addi- 
tion to its Long Beach steam plant 
which will provide 50,000 additional 
kilowatts on or about July 1. The 
company says further that any elec- 
trical energy produced by the proposed 
city steam plant will wa:tefully dupli- 
cate energy already purchased from the 
Edison company. 


431 


Ontario Providing Against 
Power Shortage 


On frequent oceasions during the last 
six months the warning has been 
sounded that the province of Ontario 
was facing a serious power shortage. 
But in the Provincial Legislature, a 
few days ago, J. R. Cooke, member of 
the Ontario Hydro Electric Power 
Commission, announced that the gov- 
ernment and the commission had taken 
the necessary steps to ensure that a 
power supply would be furnished for 
the legitimate expansion of industry 
and that no shortage would be allowed 
to develop in the province. 

Mr. Cooke also stated that both the 
government and the commission had 
been planning a number of power proj- 
ects of an interprovincial and_ inter- 
national nature and that full details 
concerning these would be divulged be- 
fore the Parliamentary session was 
closed. He mentioned that Quebee and 
Ontario were working together to se- 
cure the best possible results for both 
provinces. He also stated that the 
annual average increase in the sale of 
power in Ontario was over 75,000 hp. 
a year. If the increased demand was 
maintained for ‘the next two and a half 
years the last unit of power available 
on the present system would be ex- 
hausted in 1928 unless other sources of 
power were in operation. However, it 
was hoped that other sources would be 
available by that time. 


Federal Power Commission 
Asks Direct Appropriations 


In a letter to the Director ‘of the 
Budget the three Cabinet members com- 
posing the Federal Power Commission 
have set forth in detail why they believe 
that the Commission should be allowed 
to employ its own personnel and should 
have direct appropriations for all its 
activities. In addition it is pointed out 
that the Commission should have the 
authority to reimburse other depart- 
ments or the Treasury for co-operative 
work, particularly for field work. A 
plea also is made for permission to 
segregate receipts for appropriation for 
the work of the Commission. These 
steps are necessary, it is declared, to 
put the work of the Commission on a 
business basis. In that connection this 
point is made: 


No specific appropriations are made to 
the departments to cover any part of these 
expenses, but they must be charged against 
appropriations made for entirely different 
purposes, This means that the depart- 
ments, to the extent to which they perform 
work for the Commission, must curtail ac- 
tivities for which they are responsible and 
for which Congress has made appropria- 
tions with the intention that the moneys 
should be employed in = such activities. 
This situation is enforced upon the depart- 


ments by the provisions of the Act as in- 
terpreted by the Comptroller of the Treas- 
ury notwithstanding the provision of See. 
3578, Revised Statutes, that “all sums ap 
propriated for the various branches of ex 
penditures in the public service shall be 


applied solely to the objects for which they 
are respectively made, and for no others.” 

The existing arrangement is unsatisfac- 
tory from the standpoint of a business-like 


conduct of the Commission's activities. Se 
long as the costs of doing its work are 
covered up in a multitude of appropriations 
other than its own and its receipts are 
likewise obscured and scattered as the Act 


now provides, there can be no 
budgeting and no business-like 
the work of the Commission. 
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Water Resources Bill Objee- 
tions Eliminated 


With the elimination of language ob- 
jected to by the Federal Power Commis- 
sion and the Corps of Engineers, these 
agencies no longer object to the legisla- 
tion, proposing an inventory of water 
resources by the Geological Survey. As 
originally worded there was some 
thought that the language would per- 
mit of an enlargement of the func- 
tions of the Geological Survey at the 
expense of the Federal Power Commis- 
sion and the Corps of Engineers. 

Hearings on the bill have been prom- 
ised but will have to await the disposal 
of several other important matters now 
being considered by the committee. 


New Revision Plan Adopted 
by A.S.M.E. Boiler Code 
Committee 


Announcement is made by the Boiler 
Code Committee that all future revi- 
sions and modifications in the various 
sections of the A. S. M. E. Boiler Con- 
struction Code are to be made from 
time to time as the need may arise and 
that the former practice of holding 
public hearings pertaining to revisions 
at specified periods of time, is not to 
be continued. Certain revisions are 
now before the Boiler Code Committee 
for consideration and will be acted 
upon during the coming year. Im- 
portant recommendations pertaining to 
the safety valve requirements in the 
Low-Pressure Heating Boiler Section 
of the Code have already been acted 
upon by the committee, the revisions 
approved by the Council of the Society 
and the result published and issued 
for the benefit of the public at large. 
These revisions are republished for 
general distribution in the form of 
addenda sheets (pink colored) and will 
be supplied to all subscribers to the 
Interpretation Data Service, as well as 
to those who are interested in these 
revisions and make application for 
them to the publication-sales depart- 
ment of the A.S. M. E. 


British Workmen Visit New 
York Power Plants 

A delegation of British workmen 
Visiting this country as guests of the 
London Daily Mail, to investigate living 
and working conditions in the United 
States, inspected New York City’s 
sights in the way of power plants, etc., 
on March 10. Escorted by a motorcycle 
police squad and a group of American 
workingmen and industrial executives 
as guides, the party visited the Hell 
Gate plant of the United Electric Light 
& Power Co., the largest steam gener- 
ating plant under one roof in America, 
the Hygeia Ice Manufacturing Co.’s 
plant at 182nd St. and Lineoln Ave., 
the largest ice-plant in the world under 
one roof, where 1,000 tons of ice are 
turned out daily, and the East River 
station of the N. Y. Edison Co. which 
is now in course of construction. 
Thomas E. Murray, and Mr. Lieb of the 
Edison company here joined the party 
which then inspected the tunnels 
through which the water will be pumped 
for steam condensing purposes. 
rhe British party included a fitter, a 
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turner, a machine-man, a boiler-maker, 
a moulder, and a pattern maker be- 
sides representatives of the Daily Mail. 


New Welding Processes De- 
veloped in G.E. Laboratories 


Two methods for producing ductile 
welds have been developed by research 
scientists of the General Electric Co., 
working in different laboratories hun- 
dreds of miles apart. Both of the 
methods, similar in some respects, are 
said to mark a decided step in the util- 
ization of the heat of electric ares in 
the joining of metal parts or the build- 
ing of metal structures. One was de- 
veloped in the Schenectady research 
laboratory by Dr. Irving Langmuir; 
the other in the Thomson research lab- 
oratory at Lynn, by Peter Alexander. 

In both processes, air is excluded 
from the metal by means of a bath of 
hydrogen or other gas. The formation 
of oxides and nitrides in the weld metal 
is thus prevented, and the fused metal 
is as strong and ductile as the original 
metal. 

Announcements of these radically new 
methods of are welding are made in 
the March issue of the General Electric 
Review. In brief, the method developed 
by Dr. Langmuir in Schenectady is to 
pass a stream of hydrogen between 
two electrodes. The heat of the are 
breaks up the hydrogen molecules into 
atoms. These combine again a short 
distance in front of the are into mole- 
cules of the gas, and in so doing lib- 
erate an enormous amount of heat, so 
that much higher temperatures can be 
obtained with this than with the usual 
welding methods. Since atomic hydro- 
gen is a powerful reducing agent, it 
reduces any oxides which might other- 
wise form on the surface of the metal. 
Alloys containing chromium, aluminum, 
silicon or manganese can thus be welded 
without fluxes and without surface 
oxidation, 

The process developed in the Lynn 
laboratory by Mr. Alexander is based 
on the utilization of the chemical and 
physical properties of hydrogen and 
other gases in their molecular state. 
This process aims primarily at the pre- 
vention of the formation of the nitrides 
and oxides in the are-deposited metal, 
which limit the ductility of the usual 
are welds. 

In this process the are is struck be- 
tween the metallic wire or carbon used 
as one electrode and the plate or work 
to be welded used as another electrode. 
The crater of the are is always on the 
work to be welded. The gaseous at- 
mosphere is supplied in a form of a 
stream around the are. Pure hydrogen, 
water gas, hydrogen-nitrogen mixtures, 
anhydrous ammonia, methanol vapor 
and some other suitable gases can be 
used, according to the nature of the 
work. The hydrogen-carbon monoxide 
mixtures were suggested by Professor 
Elihu Thomson; water gas and metha- 
nol are examples of such mixtures. 

This process is said to make the are- 
welding process more efficient and suit- 
able for the fields which at present are 
out of its reach. Low-carbon steel, 
alloy steels, and most of the non-fer- 
rous metals and alloys can be welded 
with success by this process in suitable 
gaseous mixtures. 
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Thirty G.E. Co. Employees 
Awarded Prizes 


Thirty employees of the General 
Electric Co. have been given awards 
in recognition of outstanding perform- 
ances in 1925. The awards include 
the Charles A. Coffin Certificates of 
Merit and an honorarium of $300. 


Government Needs an 
Operating Engineer 

The United States Civil Service 
Commission announces an open com- 
petitive examination for a “first-class 
steam-electric engineman.” The re- 
ceipt of applications closes on April 17. 
The duties are to take charge of the 
operation, maintenance and repair of a 
large heating and lighting plant and all 
auxiliary mechanical and electrical de- 
vices and equipment. The entrance 
salary is $1,500 a year. After the 
probational period of six months, pay 
without material change in duties may 
be made up to a maximum of $1,860 a 
year. Competitors will be rated in 
practical trade questions and training 
and experience. The examination is to 
fill vacancies in the departmental serv- 
ice at Washington, D. C., and in sim- 
ilar positions elsewhere. The date for 
the assembling of competitors will be 
stated on the admission card sent ap- 
plicants after the close of receipt of 
applications. Information and blanks 
may be obtained from the U. S. Civil 
Service Commission in Washington, 
D. C., or the examiners at the post 
office or custom house of any city. 
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Louis Block, consulting refrigerating 
engineer, died at his home in Mamaro- 
neck, N. Y., on March 9 in his seventy- 
fifth year. He was born in Hildesheim, 
Germany, in 1850, and received his gen- 
eral and technical education in gymna- 
sium and technical schools there. He 
then entered the machine shop of Gebr. 
Propfe in that town going later to 
Magdeburg where he served as drafts- 
man in the Gueson Werke. After com- 
ing to America he worked in the West 
Point Foundry at Cold Springs Har- 
bor. Leaving this shop he entered the 
Reading Railroad Co.’s employ at Phila- 
delphia as draftsman in the marine 
department. He also worked for the 
Carrallo Steam Heating Co., in New 
York City, and the American Zylonite 
Co. He then entered the employ of the 
De La Vergne Machine Co. as drafts- 
man, later becoming chief draftsman 
and finally the company’s chief engi- 
neer, a position he held for twenty- 
five years. In 1906 he established him- 
self as a consulting engineer specializ- 
ing in refrigeration. He retained his 
office up to the time of his death. He 
was a member of the A.S.M.E. He is 
survived by his widow. 

Sir George Charles Vincent Holmes, 
who for many years was secretary of 
the Institution of Naval Architects, 
died on Feb. 18. He was born in 1848 
at Westmeath, England, and received 
his education at Downham College, 
Cambridge, and in 1871 was awarded 
a Whitworth engineering scholarship. 
Following his apprenticeship at the 
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Crewe locomotive works of the London 
and North-Western Railway Co., he be- 
came associated with his uncle John 
Scott Russell in building the iron ro- 
tunda for the Vienna International Ex- 
hibition of 1873. On completion of the 
exhibition work he was made a mem- 
ber of the International Jury of the 
Exhibition serving on the prime-movers 
section. In 1878 he was selected secre- 
tary of the Institution of Naval Archi- 
tects serving it for over twenty years. 
He has written several books among 
which are the “Text-book of the Steam 
Engine,” “Marine Engines and Boilers,” 
and “Ancient and Modern Ships,” which 
are handbooks at the South Kensington 
Museum. 
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Harry S. Schanck has established his 
own office at 50 Church St., New York 
City, to better serve his clients’ pump- 
ing problems. 


J. F. Canady, inventor and manufac- 
turer of combustion control devices, has 
recently become associated with the 
Boiler Engineering Co., 760 Broad St., 
Newark, N. J. 

Dr. John B. Whitehead, Dean of the 
Johns Hopkins School of Engineering, 
has been selected by seven universities 
as their international exchange profes- 
sor to France. 


Ralph J. Ritchie, operating vice- 
president, of the Jersey Central Power 
& Light Co., southern division, has been 
transferred to the New York City office 
as operating manager of the Fitkin 
utilities under the general management 
of the General Engineering & Manage- 
ment Corporation. 


Professor Samuel Wilson Parr, of 
the applied chemistry department at 
the University of Illinois, has been 
awarded the Chandler gold medal for 
1926, it was announced on March 7, by 
Prof. Ralph H. McKee, of Columbia 
University, New York City, chairman 
of the Chandler lecture committee. 
Professor Parr is honored as “Amer- 
ica’s greatest expert in the chemistry 
of coal.” He will deliver the annual 
Chandler lecture April 23 in Have- 
meyer Hall. 
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The American Engineering Council's 
administrative board will hold its next 
meeting at Louisville, Ky., on April 2-3. 

The Connecticut Section € the 
A.LE.E. will hold its April 9 meeting 
at New Haven. “The Bay of Fundy 
Power Development,” will be the subject 
considered. 

The Metropolitan Section of the 
A.S.M.E. will hold a joint meeting with 
the student branches of the society on 
March 24. Before the afternoon ses- 
sion there will be a visit to the Water- 
side plant of the N. Y. Edison Co. The 
afternoon session program will be fur- 
nished by the students; at the evening 
session there will be an address by 
J. O. G. Gibbons, consulting engineer, 


upon “Opportunities for Engineers in 
Industry.” 





Coming Conventions 


American Boiler Manufacturers As- 
sociation. D. W. Glanzer, 840 
Rockefeller Bldg., Cleveland, Ohio. 
Annual convention at Homestead, 
Hot Springs, Va., June 1-2. 

American Institute of Electrical 
Engineers. " L. Hutchinson, 29 
West 39th St., New York City. 
Annual convention at White Sul- 
phur Springs, W. Va., June 21-25. 

American Society for Testing Mate- 
rials. C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. Convention 
at Haddon Hall, Atlantic City, 
N. J., June 21-25. 

American Society of Mechanical En- 
gineers. Calvin W. Rice, 29 West 
39th St., New York City. Regional 
meeting at Providence, R. L., May 
3-6. Spring convention at San 
Francisco, Calif., June 28-30. 

American Water Works Association. 
Ww. Niesley, Assistant to Sec., 
170 Broadway, New York City. 
Annual convention at Hotel Statler, 
Buffalo, N. Y., June 7-12. 

American Welding Society. M. M. 
Kelly, 29 West 39th St., New York 
City. Annual convention at 29 
West 39th St., New York City, 
April 21-23. 

Association of Iron & Steel Electrical 
Engineers. John FEF. Kelly, 1007 
Empire Bldg., Pittsburgh, Pa. Ex- 
position and convention at Hotel 
Sherman, Chicago, Ill, June 7-10. 

Master Boiler Makers Association. 
Harry D. Vought, 26 Cortlandt 
St.. New York City. Annual con- 
vention at the Statler Hotel, 
Buffalo, N. Y., May 25-26. 

National Association of Stationary 
Engineers. EF. W. Raven, 417 
South Dearborn St., Chicago, Tl. 
Convention at Atlantic City, begins 
Sept. 14. Erroneously announced 
as Sept. 6-11. Annual conventions 
and exhibitions of state association 
are scheduled as follows: Indiana 
State Association, F. L. Clifford, 
653 South Union St., Kokomo, 
Ind., Convention at Lafayette, Ind., 
May 10-15; Kansas State Associa- 
tion. H. S. Dukes, School for the 
Blind, Kansas City, Mo. Conven- 
tion at Abilene, Kans., May 19-21; 
New England States Association. 
Freeman L. Tyler, 32 = #£4Briggs 
St., Taunton, Mass. Convention 
at New Bedford, Mass., June 
16-19; Ohio State Association. 
T. S. Garrett, 2622 E. Second St., 
Dayton, Ohio, Convention at New- 
ark, Ohio, June 17-19; Connecticut 
State Association, George F. Klop- 
fer, 30 East Pearl St., New Haven, 
Conn., Convention at Norwich, 
Conn., June 25-26; Minnesota State 
Association. C. A. Nelson, 800 22nd 
Ave., N. EE. Minneapolis, Minn. 
Convention at Rochester, Minn., 
Aug. 4-6; New Jersey State 

Association, Ss. G. Dalrymple, 
111 Hutton St., Jersey City, Con- 
vention at Atlantic City, Sept. 12; 
Pennsylvania State Association, 
Frank J. McCarron, 3647 North 
lith St., Philadelphia, Convention 
at Philadelphia, Sent. 12-13. 

National Board of Boiler and Pres- 
sure Vessel Inspectors. cee 
Myers, 14 Commercial National 
Bank Bldg., Columbus, Ohio. Na- 
tional Board meeting at Chicago, 
Ill, May 3-5. 

National District Heating Associa- 
tion. D. L. Gaskill, Greenville, 
Ohio. Convention at Niagara 
Hotel, Niagara Falls, June 1-4. 

National Electric Light Association. 
A. Jackson Marshall, 29 West 39th 
St., New York City. Forty-ninth 
convention and manufacturers’ ex- 
hibition, at Atlantic City, Young’s 
Million Dollar Pier, May 17-21. 

Power Show. International Textile 
Exposition—James F. Morgan, 53 
Devonshire St., Joston, Mass. 
Power Show will be Department 
“D" of the International Textile 
Exposition, and will be under the 
auspices of the New England As- 
sociation of Commercial Engineers, 
and held at the Mechanics Bldg., 
Boston, Mass., April 12-17. 

Sesquicentennial International Ex- 
position. Capt. Asher C. Baker, 
director in chief, Independence 
Square, Philadelphia. Exposition 
to be held in Philadelphia, Pa., 
from June 1 to Dec. 1. 





433 











| Business Notes ] 








The Boiler Engineering Co., 760 
Broad St., Newark, N. J., manufac- 
turers of the Beco baffle wall, an- 
nounces that it is now manufacturing 
and selling the Canady combustion con- 
trol system. 


The Milwaukee Electric Crane & 
Mfg. Corp., Milwaukee, Wis., recently 
elected the following officers who alsc 
become the Board of Directors: Andrew 
Montgomery, president of the corpora- 
tion; Henry S. Wright, industrial engi- 
neer, vice-president; Theodore Trecker, 
vice-president; A. J. Pitman, secretary- 
treasurer; Arthur Hempel, assistant 
general manager; Geo. R. Hoffman, chief 
engineer; Arthur Mayer, estimating 
engineer; Leo Mayer, chief draftsman; 
R. R. Sevenich, assistant secretary and 
treasurer; Arthur Lex, 


purchasing 
agent. 
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COAL 


The following table shows the trend 
of the spot steam market in various 
coals, f.o.b. mines; mine run except 
Pittsburgh gas slack: 


Bituminous Market Mar. 8, 
Net Tons Quoting 1926 
i ee New York...... $2. 70, $3.05 
Smokeless... DOORS Sse 0085 1.75 
Clearfield.... . Bost, < s.aasee 1.85@ 2.10 
Somerset. . eo) 1.90@, 2.25 
Kanawha. Columbus....... 1.40@) 1.70 
Hocking....... Columbus....... 1.35@ 1.70 
Pittsburgh..... Pittsburgh...... 2.00@) 2.10 


Pittsburgh gas 

slack .... Pittsburgh 
Franklin, IL..... Chicago 350) 
Central, Il Chicago 00( 


1.25@ 1 

2 2 

; 2 2 

Ind. 4th Vein.. Chicago. . 2.2.0.5 : 25) 2.35 
‘ 1 

1 1 

1 2 


West Ky. Louisville... ..... 25a 50 
8S. E. Ky... Louisville... ..... 35a 50 
Big Seam........ Birmingham..... -30@ 2.00 
Anthracite, 


Gross Tons 


Buckwheat No.1. New York...... 2. 50@ 3.50 
Buckwheat No. 1. Philadelphia... 3,003.50 
BIPGRCIE,.«..0-0:0:0: New York...... 2.00 


FUEL OIL 


New York—Mar. 11, light oil, tank- 
car lots; 28@34 deg. Baumé, 5k4e. per 
gal.; 36@40 deg., 6c. per gal., f.o.b. 
Bayonne, N. J. 

St. Louis—F eb. 23, tank-car lots, f.o.b. 
St. Louis; 23@26 deg., $1.95 per bbl.; 
26@28 deg., $2.00 per bbl.; 28@30 deg., 
$2.25 per bbl.; 30@32 deg., $2.10 per 
bbl.; 32@36 deg., gas oil, 5.6c. per gal.; 
38@40 deg., 6c. per gal. 

Pittsburgh—Mar. 2, f.o.b. local re- 
finery; 30@34 deg., fuel oil, 6c. per 
gal.; 36@40 deg., fuel oil, 64c. per gal. 

Dallar—Mar. 6, f.o.b. local refinery; 
26@30 deg., $1.55 per bbl. 

Philadelphia—Mar. 5, 27@30 deg., 
$2.31@$2.87 per bbl.; 18@22 deg., 
$1.75@$1.81; 13@19 deg., $1,68@$1.74 
per bbl. 

Cincinnati—Mar. 9, tank-ear lots, 
f.o.b. local refinery, 24@26 deg. Baumé, 
6ic. per gal.; 26@30 deg., 6$c. per gal.; 
30@32 deg., 7c. per gal. 

Chicago—Mar. 8, tank-car lots, f.o.b. 
Oklahoma, freight to Chicago, 92c. per 
bbl.; 24@26 deg., $1.30 per bbl.; 26@3¢ 
deg., $1.35; 30@32 deg., $1.55@$1.60. 
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Pine St., 
and exten 
packing 
$100,000, 


Iee Co., 354 
plans additions 
manufacturing and 

estimated cost 


W atsonville—Union 
San Francisco, 
horns to ice 
plant, here. 


Colo.. Denver — Points Hotel Co., ¢/o 
D FF. Lacy, Fiscal Agt., Continental Trust 
Co., awarded contract for the construction 
of a 14 story hotel at 17th and Lorimer Sts. 
to H, Stenmark, 120 South Downing St. 
Istimated cost $1,500,000, 

Conn., New 
90 Silver St., 


Haven serkshire Ice 
awarded contract for the 
construction of an 80 x 200 ft. ice arena on 
Grove St to Sillivan & McKeown, 937 Dix- 
well Ave., $450,000. 


PRP. ¢., 


Corp., 


Bennings 
Potomac electric 


(Sta. Washington P. O.) 

Power Co., awarded 
contract for the design and construction of 
addition to plant including a 30,000) kw. 
turbo-generator with boilers, auxiliaries and 
switch gear, 20,000 kw. frequency changer, 
ete. to Stone & Webster, 147 Milk St., 
Boston, Mass, 





Ga., Atlanta—Newman Hosiery Co., will 
soon award contract for the construction of 
a cotton yarn mill and electric power plant. 
estimated $100,000 Robert & Co., 
Bona Allen Bldg., are architects. 

Wl... Chieago—Cook County Comrs., H. A. 
Zender, Supt. of Public Service, 519 County 


cost 


Bldg., will receive bids until Mareh 29 for 
the construction of a group of hospital 
buildings at Harrison, Wood, Polk and 
Lineoln Sts Isstimated cost $2,000,000. 
Hall, Lawrence, Rippel & Ratcliffe, 123 
West Madison St., are architects. 

WL, Highland Park—Highland Park Ice 
Co., 55388 wzike Park Blvd., is receiving 
bids for the construction of an ice manu- 
facturing plant. Estimated cost $40,000. 
A 70-ton refrigeration machine will be 


required, 
Il., Waukegan—W. G. Burnett, awarded 


contract for the construction of a 5 story 
apartment and stores building at Genesee 





and Clayton Aves, to James J. Redding & 
Co., 10 North Clark St., Chicago. Esti- 
mated cost $1,200,000. 

Indiana—Roxana Petroleum Corp., Shell 
Blde., 13th and Locust St., St. Louis, Mo., 
is having preliminary plans prepared for 
the construction of an oil refinery on 450 
nere tract, pipe line from Roxana, IIL, to 
Hammond, tInd., pumping stations, ete. 


Estimated cost $7,000,000 


Ind., Indianapolis 
Heat Co., W. C. 
St., plans the 

t 


Indianapolis Power & 
Marmon, VPres., Monument 
installation of 3 new boilers 
Mill St. plant, also new lines, trans- 
formers, ete Istimated cost $50,000 and 
$200,000 respectively. 
Ind., 

apolis & 
Pres., 


Terre 
Trac tion 
Terminal, 


Indianapolis 
astern 
Traction 


Haute, 
Ca, BF 
plans the 


Indian- 
Todd, 
instal- 


lation of a 80,000 kw. turbo generator, four 
1,400 hp. boilers. 

Ky., Padueah—Illinois Central R.R., 135 
East Lith Place, awarded general contract 


for the construction of a boiler house, shops, 
ete. to Joseph KE. Nelson & Sons, 3240 South 
Michigan Ave., Chicago, Ill. Estimated cost 
$750,000. 

La., Morgan 
Corp... EB. A. 


City—Dinxic 


Pulp & Paper 
Melllhenny, J 


Pres., New Or- 


leans, has aequired a 50 acre site and plans 
the construction of a pulp mill and power 
plant, here V. DPD. Simons, 2021 Tribune 


Tower, Chicago, Ill, is ergineer. 

Mass., Boston—W. H. Ballard Co., 45 
Milk St., is having plans prepared for the 
construction of a 13 story office and manu- 
facturing building Estimated cost $2,500,- 
O00, Blackall, Clapp & Whittemore, 20 
Beacon St., are architects. 


Mass., Cambridge (TRoston P. O.)—Austin 


Ford & Son, 114 First St., is in the market 
for a 250 hp. feed water heater. 

Mass., Falmouth — City plans improve- 
ments to waterworks including the installa- 


tion of a pumping engine, ete. Estimated 
total cost about $200,000. Richardson & 
yay, 200 Devonshire St., Boston, are con- 


sulting engineers, 


Mich., Detroit—Dept. of Water Supply, 
awarded contract for furnishing and in- 
stalling two 700 kKva, transformers to Gen- 


eral Electrie Co., 

N. ¥. $32,740. 
Mich., Detroit—J. 

Finkel, 1333 Book 


River Road, Schenectady, 


Polsky, c/o M. H. 
Bldg., will receive bids 
about March 15 for the construction of a 
6 story apartment including steam heating 
equipment, oil burners, iceless refrigerators, 
incinerators, ete., on Euclid Ave. 

Mich., Jackson — Consumers Power Co., 
awarded contract for the construction of an 
11 story office building on Main St. to H. L. 


Vander Horst, Kalamazoo. 
Mich., Munising — Munising Paper Co., 
W. G. Mather, Pres., plans the installation 


of a new steam electric power plant and 
distribution system in pulp and paper mill. 





V. D. Simons, 2021 Tribune Tower, Chi- 
eago, Ll, is engineer. 
Minn., Rochester 3d. of Education, re- 


jected bids opened Feb, 


25 for the construc- 
plant. 


tion of a power Estimated cost 
$75,000. 

Minn., Waite Park—Village will receive 
bids until March 29 for the construction of 
a waterworks system including pump 
house, pumping equipment, tank on tower, 
ete. Estimated cost $20,000. S. S. Chute, 
Court House, St. Cloud, is engineer. 


Miss., Gulfport—Odd Fellows, J. Dietrich, 
Grand Master, is having plans prepared for 
the construction of a 14 story hotel and 
office building. Estimated cost $1,500,000. 
Harkness & Lockport, are architects. 

Mo., Chaffee—City plans an election 
April 6 to vote $69,000 bonds for the con- 
struction of an artesian well, new pump- 
ing unit, electrically driven, sanitary sewer 
system, ete. C. E. Smith & Co., Railway 
Exchange Bldg., St. Louis, are engineers. 

Mo., Kansas City—Linwood Boulevard 
Christian Church, c/o B. A. Jenkins, Lin- 
wood Blvd. and Forest Ave., is having pre- 
liminary sketches made for the construc- 
tion of a church, hotel and office building 
at Linwood Blvd, and Troost St. Estimated 
cost $2,000,000. H. F. Almon, 1004 Orear 
Leslie Bldg., is architect. 

Mo., St. Louis—Td. of Public Service, FE. 
EK. Wall, Dir., 208 City Hall, will receive 
bids until April 6 for the installation of 
four 460 hp. boilers in Bissell’s Point pump- 
ing station. Estimated cost $15,000. 


Mo., St. Louis—City, A. Pritchard, Comr. 
of Water, is having preliminary plans pre- 
pared for the construction of a power plant, 
boiler house, coal conveying and_= re- 
ceiving houses, high and low pressure serv- 


ice engine house, etc. for waterworks at 
Howard's Bend on the Missouri River. 
Estimated cost $325,000, 


Mo., Seymour—City is having plans pre- 
pared for the construction of a waterworks 
system including deep well, pumping equip- 
ment, tank on tower,’ ete. Estimated cost 
$30,000. A. H. Kendrick, is engineer. 

Neb., Lincoln—Lincoln Public Service Co., 
formed by merger of the Lincoln Gas & 
Electric Co. and Lineoln Traction Co., plans 
to expend $1,350,000 in 1926 for improve- 
ments including power plant additions, ete. 

N. ¥., New York—Consol Realty Co., c/o 
Starrett & Van Vleck, 393 7th Ave., Archts., 
is having plans prepared for the construc- 
tion of a 42 story office building at 42nd 
St. and 6th Ave. Estimated cost $8,000,000. 

N. ¥., New York—S. Jacobs, 730 5th Ave., 


awarded contract for the construction of 
a 28 story hotel at 59th St. and 5th Ave. 
to Sehroeder & Koppel, Ine., 347 Madison 
Ave. Estimated cost $3,000,000. 

N. Y¥., Roslyn—Bd. of Water Commis- 
sioners, J. Remsen, Pres., will receive bids 


until March 20 for furnishing and installing 
one 85 gal. motor driven single acting 
triplex plunger pump with all necessary 
piping and electrical work. 

0., Cleveland—City will receive bids until 
March 19 for four 400 amp., 15,000 v. truek 
type oil switches with control relays, 15 
single ph., 60 eyele 38 Kva., 200 amp., 3 
per cent outdoor type power limiting re- 


actors and nine 500 kva. single ph., 11,000 
power transformers. 

0., Hamilton—City is in the market for 
motor 
Estimated 
Director. 


Pa., Philadelphia—Dept. of Public Works, 


to 23,000 v. 


a centrifugal 
tion. 
Service 


pump for booster sta- 
cost $10,000. Address 


Bureau of Engineering, will receive bids 
until March 31 for the construction of a 
pumping station including mechanical, elee- 
trical, and heating equipment in connection 
with Northeast Sewage Treatment Works 
at Wheatsheaf Lane, east of Richmond St. 


Pa., Philadelphia — La France Textile 
Industries, 4423 Frankford Ave., awarded 
contract for the construction of a power 


house at Orthodox and Large Sts., to Wintz 
Bros., 1618 Sellers St. $16,000. 


S. D., Sioux Falls—City will receive bids 


until March 25 for the construction of a 
sewage treatment plant ineluding pumping 
station, sewage pumps, ete. ISstimated 
cost $600,000. 

Tex., Corpus Christi— Nueces’ Hotel 
Co., plans the construction of a 6 story 


addition to hotel, power house, ete.  Esti- 
mated cost $300,000. B. & B. M. Ayers, 
Bedell Bldg., San Antonio, are architects. 


Tex., Laredo—Texas Central Power Co., 
S. M. Udden, Megr., Frost Bldg., San 


Antonio, plans to expend $1,000,000 for im- 
provements here, including the installation 
of a water pumping plant, construction of 
settling plants and additions to light 
plant consisting of new engines, generators, 


ete. Private plans. 

Tex., Sabinal— Texas Central Power 
Co., S. M. Udden, Megr., Frost Bldg., San 
Antonio, has acquired an ice and electric 
plant here and plans improvements to in- 
crease the capacity; also plans to con- 


struct a light and power plant at Skidmore 
and install machinery for ice manufacturing 
in plant under construction here, 


Wash., Port Angeles — Washington Pulp 
& Paper Co., plans the construction of a 


hydro-electric plant at Glines 
the Elwha River to develop 10,000 hp. 
Wash., Seattle—B. T. Batcheller and F. 
G. Olsen, Seattle, have made application to 
t. K. Tiffany, supervisor of hydraulics, for 


Canyon on 


permit to construct a hydro-electric de- 
velopment, 13,000 hp. capacity, on Miller 
River. Estimated cost $1,300,000. 


Wis., Green Bay—City, W. L. Kerr, Clk., 


will soon receive bids for a new pump and 
motor for Shawano Ave. pumping station. 

Wis., Knowlton — Consolidated Water 
Power & Paper Co., G. W. Mead, Pres., 
Wisconsin Rapids, plans the econstruction 
of a hydro-electric plant and dam on Wis- 
consin River near here. Engineer not 
selected. 

Wis., Port Edwards — Nekoosa-Edwards 


Paper Co., will build a hydro electrie plant. 
Work to be done by dav labor. Ez. P. 
Gleason, c/o owner, is engineer. Owner is 
taking bids on switchboard. Contract for 
generators awarded to Allis Chalmers Ce., 


Milwaukee, Wis. 

Wis., Port Washington—-Central Steam 
Heat & Power Co., c/o KE. FE. Dillon, 316 
lst Central Bldg., Madison, Engr., is hav- 


ing plans prepared for the consrtuction of 
a central steam heating plant. Estimated 
cost $60,000. 

Wis., Waukesha — White 
Spring Co., R. C. Compton, Megr., is in the 
market for a 70 hp. air compressor. 

B. C., Vancouver—Georgia Hotel 
c/o George S. Harrison Co. Ltd., 
and Pender Sts., will soon receive 
the 


Rock Mineral 


Ltd., 
Seymour 
bids for 


construction of a 10 or 12 story hotel 
including steam heating and vacuum sys- 
tems at Georgia and Howe Sts. Estimated 


cost $1,000,000. 

Ont., Oshawa—City plans the installation 
of an electric driven, 3 stage centrifugal 
pump in waterworks. Estimated cost 


$4,000. W. C. Smith, Municipal Bldg., is 
engineer. 

Ont., Toronto — High Park Curling & 
Lawn Bowling Club, 100 Indian Road, 


plans the construction of an artificial ice 
plant, electrically driven, in connection with 


curling rink. Estimated cost $35,000. 
Que., Chelsea Falls—International Paper 
Co., awarded contract for three generators 
and transformers to Westinghouse Electric 
C%., Hamilton, Ont. Estimated cost 
$1,250,000. 
Sask., Regina —Grey Nuns_ Hospital, 


awarded contract for additions and altera- 
tions to hospital including new power house, 


etc., on Dewdney St. to Smith Bros. & 
Wilson, Ltd. $93,352. 


























